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THE 
INVINCIBLE ALLIES 
Confidence and skill are 
the invincible allies. In 
steel construction we have 
gained our skill through 
hard experience and upon 
it our confidence is based. 
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A Picture in Words 


Ee 


OU would not call it a pretty picture. “Pleasing” is a better 


description. It is a picture of great factories housing machinery 





constantly working and revolving with absolute regularity ; machinery 
which is operated by men all striving for increased output ; men who 
are playing their part in that huge effort for victory of justice over 


force—examples of industry at its height. 


Imagination may yield an inaccurate view of our Roperies but the 


intense activity is there just the same. 


It is a picture of utmost enthusiasm—unpublished, yet understood. 
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A Seven-Day Journal 


Lighting in Factories 

In a Journal note of August 9th we summarised 
the unanimous fifth report of the Departmental Com- 
mittee on the Lighting of Factories, which met under 
the chairmanship of Sir Duncan R. Wilson. The 
Factory and Welfare Department of the Ministry of 
Labour and National Service announces that the 
Minister has now issued draft Regulations under the 
Factories Act, 1937, embodying the recommendations 
of the Committee. In accordance with the prescribed 
procedure, the Regulations have been published in 
draft form so as to give an opportunity for objections 
and representations to be lodged and considered 
before the Regulations are finally made; and any 
objection or representation with respect to the draft 
Regulations, by or on behalf of any person affected 
thereby, must be sent to the Minister within forty 
days from October 15th, 1940. Every. such objection 
should be in writing and be addressed to the Secre- 
tary, Minister of Labour and National Service, 
Cleland House, Page Street, London, 8.W.1, and 
should state the specific grounds of objection and the 
omissions, additions or modifications asked for. As, 
however, the draft Regulations are based on the 
unanimous report of the Committee, the Minister 
expresses the hope that they will be generally 
accepted. It is only proposed at present to apply the 
Regulations to those factories in which persons are 
being regularly employed in a process or processes for 
more than forty-eight working hours in a week or in 
shifts. The Chief Inspector is empowered by the 
proposed Regulations to grant exemptions from 
particular requirements of the Regulations in special 
cases where they are inappropriate or not reasonably 
practicable. Many employers will feel that they need 
expert advice as to whether their lighting arrange- 
ments comply with the Regulations proposed, and 
such advice is especially to be desired where sub- 
stantial alterations in the lighting arrangements are 
being made. Some firms have competent illuminating 
engineers of their own, and advice can be obtained 
from the gas or electrical industries as follows :— 
In the case of gas from the local gas undertaking, or 
on application to the Secretary, Joint Gas Lighting 
Committee, Institution of Gas Engineers, 1, Grosvenor 
Place, London, 8.W.1; and in the case of electricity 
from the local electricity supply undertaking, or on 
application to the Secretary, Joint Electric Lighting 
Committee, 2, Savoy Hill, London, W.C.2. Aschedule 
of the industries to which the proposed Regulations 
will not apply is included in the draft Regulations. 


Restriction of Private Car Supply 

On Saturday, October 19th, it was officially 
announced by the Ministry of Transport that the 
manufacture of cars for civilian use in this country 
had ceased. A recent inquiry into the numbers of 
new cars in the hands of dealers and manufacturers 
has shown that, after eliminating cars which must in 
the national interest be exported, there is left for 
civilian use in this country a total of only 400, and 
half of these cars are of foreign manufacture. Before 
the war the number of cars newly registered in a year 
was 275,000, so that for every 700 which could be 
bought at that time there is now only one. It is 
further poirted out that the Ministry of Transport 
must see that the few unregistered cars available 
should go to those who need them most for national 
work. For this reason the. Ministry could not enter- 
tain applications until it was known exactly how many 
cars could be kept for the home market. While appli- 
cations for licences to purchase may now be made, it 
will be realised that the chances of success are very 
slight, except in the cases of those persons whose 
work cannot be done without a car, such as doctors 
in rural districts, inspectors of aircraft production and 
the police, in so far as suitable second-hand cars are 
not available for them. There is evidence, however, 
that there are still plenty of used cars available. 
Licences current now number about 1,400,000, com- 
pared with a pre-war total of over 2,000,000. 


New Eire Power Schemes 

A Brit which was recently introduced into the Dail 
and discussed provides for additional capital for the 
Kire Electricity Board and empowers it to proceed 
with the design and erection of new power stations 
in which native peat will be used as the fuel. Some 
interesting facts were given by the Minister for 
Industry and Commerce with regard to the position 
of the electric supply industry in that country. It 
was stated by the Minister that, in spite of the large 
hydro-electric power schemes, harnessing the waters 
of the rivers Shannon and Liffey, as a nation Eire is 
among the lowest users of electric power in the world. 
Investigations as to the further development of hydro- 
electric supply point to the importance of the River 
Erne, half of which is in Southern and half in 
Northern Ireland. The river has a catchment area 
of about 1600 square miles and for power purposes it 
would be required not only to deal with the river 
itself and the lakes from which it is fed, but to con- 
sider the drainage problems associated with that plan. 





In this matter it is pointed out there would have to be 
collaboration and co-operation between the Eire 
electricity authorities and those of Northern Ireland 
in a scheme which, it is claimed, would benefit all 
parties. It is estimated that the proposed Erne power 
scheme could be carried out on a very economic basis, 
and the hope has been expressed in Dublin that, taking 
the wide view, it would be extremely satisfactory to 
find the two Governments cordially co-operating with 
each other in the carrying out of this new power 
scheme. The recent discussion in the Dail revealed 
that some doubt still remained as to the economic 
merits of the scheme for the generation of electric 
power from peat, and some uneasiness was shown with 
regard to the proposal to spend over one million 
pounds upon a scheme connected with the Bog of 
Clonsast, near Portarlington. 


Institution of Mechanical Engineers 


Last Friday, October 18th, a meeting of the 
Institution of Mechanical Engineers was held in 
London at 2.30 p.m. It was announced that meetings 
are to be held at the same hour in future. Mr. Asa 
Binns presented his presidential address, entitled 
‘* Mainly the Port of London,” extracts from which 
are reprinted on another page of this issue. Mr. 
Charles Day proposed a vote of thanks to the Presi- 
dent for his address. Mr. Binns, he said, had started 
as an apprentice and had worked his way up to a 
position as Chief Engineer of the Port of ‘London 
Authority, which carried very high responsibility. 
The construction of the King George V dock was an 
example of the big undertakings he directed. Such 
works created a wide range of problems, civil, mech- 
anical and electrical, and required for their direction 
men of great ability and character. Mr. Binns was a 
man who independently thought out each problem. 
No man guided by experience alone could make much 
progress. General Mowat seconded the vote of thanks, 
which was carried with acclamation. The Secretary 
announced that the Council had decided to award 
the James Watt International Medal to Dr. Aurel 
Stodola, Hon. M.I. Mech. E. Mr. Guy, at the 
request of the President, then gave a review of the 
reasons for the choice. Dr. Stodola, he said, had 
laid a foundation of scientific laws on which the 
design of steam and internal combustion turbines could 
be based. He had studied and classified thought in 
many other fields, notably in that of stress in machine 
members and the influence of vibration. He was 
himself a great designer and he had been and was still 
consulted about the designs of many machines. 
Competing firms never hesitated to consult him on 
intimate problems of design or operation. He was 
not only a great engineer, but also a great gentleman. 
The award to Dr. Stodola was made on the recom- 
mendation of the Engineering Institute of Canada, 
the Czechoslovak Society of Engineers and the Swiss 
Society of Engineers and Architects. 


A Mediterranean Naval Engagement 

THE Commander-in-Chief, Mediterranean, reported 
last week that H.M. ships under his command had 
carried out an extensive sweep in the Eastern and 
Central Mediterranean. No contact was however made 
between our main forces and the main forces of the 
enemy and there was no indication that the enemy 
main force proceeded to sea. During the operations, 
however, H.M.S. ‘‘ Ajax’? made contact with three 
Italian destroyers of the 679-ton “ Airone”’ class 
about 80 miles south-east of Sicily at 2.30 a.m. on 
October 12th. H.M.S. ‘‘ Ajax ”’ at once engaged, and 
two of the Italian destroyers were sunk outright. 
Shortly after this encounter H.M.S. ‘“‘ Ajax ” sighted 
an enemy force composed of one heavy cruiser and 
four destroyers. H.M.S. “‘ Ajax ” again engaged and 
succeeded in crippling one of the enemy destroyers ; 
the remainder of the force escaped in the darkness. 
Believing that H.M.S. ‘“‘ Ajax”’ was in touch with 
considerable enemy forces, H.M.S. “‘ York ” came up 
in support, but no further contact was made with the 
enemy that night. With the assistance of aircraft of 
the Fleet Air Arm, the damaged enemy destroyer was 
located at dawn in tow of another Italian destroyer, 
which had gallantly come to her assistance. On the 
arrival of H.M.S. “ Ajax”’ the towing destroyer 
slipped the tow and made off at high speed towards 
Sicily under cover of a smoke screen. It was then 
ascertained that the damaged destroyer was the 
1620-ton ‘‘ Artigliere,”’ of the latest class of large 
Italian destroyers. H.M.S. ‘‘ York” soon came on 
the scene and the crew of the “ Artigliere ’’ at once 
began to abandon ship. Our forces allowed half-an- 
hour for the abandoning of the ship and then sank 
the enemy destroyer by gunfire. H.M.S. “ York” 
dropped rafts to supplement the boats and rafts for 
the survivors of the Italian destroyer and a wireless 
mi e was broadcast on the commercial wave- 
length to Italian stations giving the position of the 
survivors. This was done in spite of the fact that 
such a signal compromised the position of the British 
forces. The weather was fine and Sicily at no 
great distance. Experience at the sinking of the 





Italian cruiser “‘ Bartolomeo Colleoni ” on July 19th, 
when our rescuing destroyers were bombed by Italian 
aircraft, made it impossible for our ships to take any 
further measures for the safety of the survivors of the 
Italian destroyer. It was known, moreover, that an 
Italian air concentration and an Italian submarine 
were in the vicinity. During these spirited and 
successful actions H.M.S. “Ajax” had only a 
few casualties and the only damage she suffered 
was superficial and above the water line and 
in no way impaired her fighting efficiency. No 
casualties or damage was suffered by H.M.S. “‘ York.” 
Our submarines have also achieved success recently in 
the Mediterranean. One submarine successfully 
bombarded military objectives in the port of Savona, 
sank a 5000-ton armed merchant ship escorted by 
E-boats off Genoa, and also an armed merchant 
ship of 3000 tons in Vado Roads. Another submarine 
sank an enemy supply ship of about 3000 tons off 
Naples, and a third submarine sank an enemy supply 
ship of about 800 tons off Benghazi. On the night of 
October 12—13th naval units working in co-operation 
with the Royal Air Force also successfully bombarded 
enemy troop concentrations at Sidi Barrani. 


Canadian Power Station Extensions 


Ar a recent Press Conference in Ottawa, Mr. 
Mackenzie King, the Prime Minister of Canada, gave 
some particulars of the recent agreement which has 
been reached between the Governments of Canada 
and the United States of America with regard to the 
exchanges of water along the St. Lawrence River, 
which will provide Canada with added electric power 
required for defence purposes. In the Conference Mr. 
King stated that besides additional works at Niagara 
Falls, which are designed to produce about 
70,000 H.P., and new projects at Ogoki, Long Lac, 
Canada, planned to yield another 125,000 H.P., 
agreement has been reached with the United States 
Government regarding the St. Lawrence waterway. 
It is proposed to take immediate steps for the con- 
struction of the international span of the St. Lawrence 
waterway, in order to ensure an adequate supply of 
power needed for the defence programme. It is 
estimated that the St. Lawrence development will 
cost in the single-stage plan about £61,500,000, of 
which the Province of Ontario is to pay about 
£22,400,000 and the United States the balance. In 
a message to Congress President Roosevelt recently 
announced that the sum of £250,000 has been allocated 
by the United States Government to finance the first 
stages in the work of developing the electric power 
scheme in the St. Lawrence River rapids area. 


Motor Vehicle Lighting 


In order to co-ordinate more closely the require- 
ments of security with the necessity for the con- 
tinuance of essential transport during air raids at 
night, Mr. Herbert Morrison, Minister of Home 
Security, has made an order for the further dimming of 
the side, rear and stop lights of motor vehicles, while 
allowing the use of the masked headlamp on moving 
vehicles after the ‘‘ Alert’ is sounded. The order 
came into force on Wednesday last, October 23rd. 
The aperture from which light is emitted from side, 
rear and stop lights is to be reduced to the size of a 
halfpenny and to be dimmed so that, while the light 
is clearly visible at a distance of 30 yards, it shall be 
invisible 300 yards away. For this purpose motorists 
are advised to apply black paint on the inside and 
outside of the front glass, leaving clear a circle of lin. 
in diameter. Next, dim the lin. circle so that the 
light shining through it, while clearly seen at 30 yards, 
becomes invisible at 300 yards. This can be done by 
getting a garage or electrical firm to reduce the power 
of the bulbs by putting a resistance in the circuit ; 
or by tying enough pieces of white linen, cotton or 
other material on the outside of the lamp to cover the 
aperture ; or by applying white paint on the imside 
of the clear space of the lamp glass ; or by fitting one 
or more pieces of semi-opaque white paper or other 
suitable material inside the lamp glass. In dual- 
purpose masks the aperture which serves as a side- 
light should be reduced to the size of a halfpenny, and 
its brightness reduced so that when the lower-power 
bulb is in use the light will be clearly visible at 
30 yards, but invisible at 300 yards. The best way to 
test results is to stand the vehicle on a length of level 
road, walk thirty large paces away and see that both 
sidelights are clearly visible at this distance. Then 
walk 300 yards in front of the vehicle and make sure 
that the lights are invisible there. The test of rear 
and stop lights can be made similarly. The use of the 
masked headlamp will be permitted after the air raid 
warning, and as the object of this concession is to 
facilitate the movement of essential traffic, motorists 
are urged not to take their cars on the roads after 
dark unless it is absolutely necessary. When a car 
is being used, the headlight may be kept on as long 
as the vehicle is proceeding on itsjourney. The head- 
light must be extinguished when a vehicle is stationary, 
except when it is stopped in traffic, and at any time 
on the instructions of a police officer. 
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Further North American Locomotive 
Experiences 
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EXPRESS FREIGHT TRAINS, MONTREAL-TORONTO, 
C.P.R. anp C.N.R. 


YIVEN two large cities a few hundred miles 
apart, with equally good road and rail com- 
munications, and the stage is set for keen com- 
petition between the rival means of transport. 
Montreal and Toronto illustrate this. Three 
hundred and forty miles apart, Montreal has a 
population of over a million, Toronto about 
300,000, and they are linked by three rail routes 
and fine paved highways. A few years ago the 
railways found that they were losing much of 
their freight traffic to the roads, and it was evident 
that if they were to hold their own against the 
‘ truck-lines,’’ their services must be speeded 
up. Fast freight trains were therefore put on, 
enabling goods to be shipped from one terminal 
in the evening, and delivered to the other early 
next morning, which was what the “ trucks ” had 
been doing. This and the next article are concerned 
with these trains, operated by both the C.P.R. and 
C.N.R., as I felt that equal justice should be done 
to the two companies. I travelled from Montreal 
to Toronto over the former company’s route, 





EDWARD H. LIVESAY 


Til 
197, September 27th) 


One, “* No. 2850,” hauled the Royal train across 

Canada last year. Their chief dimensions are : 
Cylinders 22in. by 30in. 
Driving wheels 6ft. din. 


Boiler pressure 275 Ib. 
Heating surface : 
Tubes... ... 3,509 sq. ft. 
Fire-box : 352 aq. ft. 
Superheater 1,640 sq. ft. 
‘otal 5,501 sq. ft. 


Walschaerts valve gear 
Standard stoker 


Grate area 80-8 sq. ft. 


Tractive effort : 
Main ... 45,000 Ib. 
Booster 12,000 Ib. 
Total 57,000 Ib. 
Weight : 
On drivers ... 84 tons 
On engine ... 163 tons 
On tender ... 131 tons 
Total 294 tons 
Coal... 21 tons 
Water See egetle<s.” ses. net | ek gnne ai 
I picked up the engine at the Outremont 


marshalling yard, just outside Montreal, in the 
falling dusk of a frosty evening, threatening to 
snow. It was “ No. 2800,” the first of the class, 
in charge of Engineer McCreary and Fireman 
Hitching. Canada is large, but the world is small ; 
mentioning that I had only just left England, and 














any complaints about it. There are many 
* Atlantic” types on which one would think it 
might prove very useful with stopping trains, and 
perhaps give them a fresh lease of life. 

The main line once joined, speed increased 
rapidly, and Lakeside was passed at 7.58 p.m.; 
it is double track to Glen Tay, 144 miles from 
Montreal, At St. Annes, 20 miles from the start, 
we were doing 50 m.p.h., but then a heavy bank 
brought us down to 30. A stop was made at 
De Beaujeu to pick up a car from the Cornwall 
branch ; the restart, in thick snow, was made 
at 8.40. Neither window had wipers, so looking 
out had to be done round the deflectors, which 
was not too pleasant. As usual, the stoker came 
in for some attention. I asked several questions 
about it. In the event of the conveyor jamming, 
say, with a piece of iron or wood, reversing should 
clear the obstruction ; but if it should be definitely 
out of action, coal can be fed on to the shelf below 
the fire-door by hand, after detaching the elevator 
cover plate, and then the steam jets will still 
pick it up, and distribute it over the grate. 
Ordinary hand firing would, I should say, be quite 
out of the question, and would fail to satisfy 
an $1 square foot grate. It may be mentioned 
that much of the combustion takes place while 
the coal is in the air before it reaches the grate. 

The first stop for water was at Monklands, 
9.32 p.m.; the restart was at 9.41, and again no 
slipping occurred, though it was snowing, and the 
rails were treacherous ; no sand was used. The 
load was now about 2400 tons, but with the 
booster axle included, over 100 tons were available 
for adhesion. So far, about 68 miles had been 
covered in under two hours, with one stop, and 
the maximum speed attained had seemed to be 








returning over the C.N.R., in the réle of candid, 
but approving, critic and observer. Two very 
interesting runs resulted ; my previous locomotive 
experiences had not included 3000-ton freight 
trains moving at 60 m.p.h. 

A paragraph will be enough to cover the chief 
topographical features of both routes, as they 
more or less parallel each other. Looking at a 
map, one would think that as they are, at first, 
close to the St. Lawrence River, and then to the 
north shore of Lake Ontario, they are likely to 
be water-level routes, with easy gradients ; 
but this is by no means the case, particularly as 
regards the western, or Lake Ontario, section, 
where there are plenty of heavy gradients, and 
curves are frequent. The former will have to be 
almost ignored in this account, as I had no profile 
book—there is no such thing in Canada—and 
besides, as both runs were made mostly when 
darkness covered the earth, and gradient boards 
as well, I seldom knew exactly what was happening 
outside the cab. I had to form conclusions from 
ther indications. When the speed fell and I 
saw the engineer reach for the throttle lever, 
or begin to juggle with the air reverse, while 
the exhaust took on a more than usually thunderous 
tone, I knew we were on an up gradient. When 
things were the other way round, I guessed we 
were going down! This is rather a primitive 
way to record a locomotive’s performance, but 
it was the best I could do under the circumstances. 


On THE C.P.R. Route 


The engines used by the C.P.R. on these express 
freight trains are of the “2800” 4-6-4 class 
(Fig. 5), as both great power and fairly high speed 
are called for. They are really passenger engines, 
and are used on the company’s best services. 





Fic. 5—4-6-4 C.P.R. “2800"" CLASS LOCOMOTIVE 
was a  Croydonian, Hitching exclaimed : 
“Croydon! Why, that’s where I lived! Do 





you know Morland Road—and the pub at the 
end?” Admitting intimate and recent acquaint- 
ance with both places, it was clear we were 
“townies.”” After that it was a case of : 
“The cab is yours, and everything that’s in it, 
And—which is more—you’ll be a pal, my son.” 


I felt the omens were propitious—this trip was 
going to be pleasant, at any rate! The Freedom 
of the Cab was at once extended to me, and a 
fourth seat put in, because on freight trains the 
head brakeman occupies the one behind the fire- 
man, my usual vantage point, and I was concerned 
at the prospect of standing up all the way to 
Toronto. ‘“ Are you going right through ? You'll 
never make it—you'll be all in!” “ Probably, 
but I’m going to do it, anyhow.” I did, and 
that rout-seat was a godsend. 

Coupling up, the train—nicknamed the “ Mae 
West ”—proved to have fifty-three cars, weighing 
roughly 2350 tons. The load was started quite 
easily, with the assistance of the booster, at 
7.30 p.m.—half an hour late. Almost at once we 
came to’a stand again—the train brake pipe was 
frozen! With the invaluable help of the brake- 
man’s language it was quickly thawed out, and a 
restart made at 7.35. It was snowing now, but 





there was no slipping ; full valve travel and half 


throttle were used. As the “ Ashcroft”? exhaust 
pressure gauge had registered 301lb. with the 
throttle shut, I gathered that it was hors de combat 
—the crew confirmed this deduction. The booster 
was cut out at about 10 m.p.h., and here may I 


suggest that the apparent failure of this valuable 


auxiliary when tentative experiments were made 
with it in England must. surely have been due to 
poor design or fitting, as it is used on thousands 








50 m.p.h.; but it war hard to judge exactly, 
what with the snow and the darkness and in the 
absence of an indicator. Winchester, 92 miles, 
was passed at 10.17—average speed thereto, 
34 m.p.h. The engine was working moderately 
hard, but was evidently not being extended 
nearly to its limit, as the throttle was never 
more than two-thirds open, and the cut-off 25-30 
per cent. This class of engine has an “ Elesco ” 
feed-water heater, and a stand-by steam injector, 
the former being constantly at work. 

It is quite a relief to travel on an engine fitted 
with mechanical stoking. No matter what the 
conditions may be, however hard, the fireman 
never has to break either his heart or his back. 
Watching the man behind the shovel fight a 
ceaseless and sometimes losing battle with a 
ravenging fire-box is emphatically not my idea of 
pleasure. I merely suffer with him. With a 
stoker, even.if a 2400-ton load is being hoisted 
up a stiff gradient, it is only a matter of giving a 
little more steam to the conveyor engine, possibly 
adjusting the feed jets, or maybe rocking the grate 
occasionally. Otherwise the fireman is unaffected, 
which is as it should be. This is 1940, in an age 
when mechanism is supposed to be available to 
save muscle; so let mechanism do it, including 
such unpleasant work as heavy locomotive firing. 

McCreary having said that, for some reason 
or other, the working of the engine was far less 
obtrusive on his side than on the other, at his 
invitation I sat in his seat for some miles to test 
this, and found that it was even so. I noticed, 
too, that the ‘“ blinkers ’’ seemed to be a little 
in the way of my line of sight, owing to their 
being put as far from the side of the smoke-box 
as the loading gauge would permit. When looking 
through the glass deflector strip at the cab side, 
however, there was no obstruction. 
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Smiths Falls, a divisional point 129 miles from 
Montreal, was reached at 11.10; the average 
speed had been 35-5 m.p.h., with two stops. 
Servicing was attended to by a ground crew here, 
water taken, and the enginemen changed, Messrs. 
Rigby and Campbell being the new pair in the 
cab; the restart was at 11.32. It was pleasant 
to get back into the warm shelter after going 
about outside in the cold, snowy night air, and 
quite strange to see the brilliant yard and town 
lighting, after eight months of black-out. I felt 
naked—but unashamed. After Smiths Falls 
there was an uninterrupted run of 41 miles to 
Tichborne, covered in 68 min., 36 m.p.h., where 
a coaling stop was made. On this stretch | 
noticed how well the automatic searchlight 
signals showed up through the falling snow. These 
are of the three-aspect type—green, yellow, and 
red—and even in bright sunlight show clearly 
up to 4000ft. Semaphore signals are no longer 
erected on the C.P.R., and those still in use are 
being replaced by the colour-light type as quickly 
as possible. Signal location depends on several 
factors, such as density of traffic, gradients and 
curvature ; the restarting of heavy trains also 
affects it. 

Getting away from Tichborne at 12.49 a.m., 
25 min, late, there was another halt after 6-5 
miles at Echo, followed by 45 non-stop miles to 
Belleville, where we had a long wait of 28 min. 
on a passing siding for the arrival of an east- 
bound train; it had been single track from Glen 
Tay, 15 miles this side of Smiths Falls. The snow 
had ceased, and it was freezing hard; the stars 
glittered like diamonds on black velvet. I accom- 
panied Rigby in his tour round the running gear, 
the rest of the wait being put in yarning in the 
cab. Some of the stories were priceless; but, 
alas, THE ENGINEER is not the proper medium 
for them. Besides, the reader would need a 
glossary of American railway terms before he 
could decode them. I get into difficulties myself 
occasionally, and I thought I knew the American 
language fairly well. But there are evidently 
still gaps. For instance, when I went into a 
drug store (chemists) in Chicago, and asked the 
assistant if he kept stationery, he replied: ‘‘ For 
a certain time ; then I get restless.’ 

Restarting at 2.50 a.m., Trenton, the second 
divisional point, 231 miles from Montreal, was 
reached at 3.10, where “ No. 2800's” place was 
taken by a similar engine, “ No. 2806,” in charge 
of Engineer Lindsay and Fireman Hill; 30 min. 
were allowed here for the change over, mostly 
occupied by me in trying to get the people in the 
enginemen’s quarters to accept the fact that, 
though I was recently from England, I knew no 
more about the war than they did—this was in 
April, when it was still “ phoney.” I was saved 
from further humiliating confessions by the 
necessity to climb aboard, and we pulled out at 
3.40 a.m., the load being fifty-five cars, weighing 
over 2400 tons. I should have explained that 
these are eight-wheeled box cars, air-braked, and 
close-coupled. The riding of this engine was 
rougher than that of “‘ No. 2800”; the crew said 
the tyres needed attention. Again the Ashcroft 
gauge was uninformative, but this time for a 
different reason—there was not one. The speed 
was higher along this section, particularly between 
Newtonville and Bowmanville, where it was 
never less than 50, and once or twice must have 
been 60, or as near as no matter. 

Dawn was now breaking over a wintry land- 
scape, the clear sky turning pink in the coming 
of another day. There were at least 15 deg. of 
frost, and I preferred to keep the whole of my 
anatomy inside the cab. We were travelling fast, 
and the fire was being forced a little ; I noticed both 
hands of the stoker gauge showed about 30 lb. 
The red hand indicates jet pressure, and the 
black, engine ditto. 

Bowmanville, 293 miles from Montreal, was 
reached at 5.10 a.m., and a stop made for water. 
The tender tank only holds 12,000 gallons, and 
there is a good demand upon the supply when 
a 2400-ton train is being hustled along fairly 
fast. As I had expected, this ‘stretch had been 
covered at a higher speed than any of the previous 
sections. The average over the 62 miles from 
Trenton—90 min.—was 41 m.p.h., decidedly good 
for a heavy train such as this. It felt bitterly 
cold ; the air was liked iced champagne, and almost 
as exhilarating, which was fortunate, as I was in 
need of something stimulating by this time, not 
having had a meal for sixteen hours. The crew 
were much concerned at hearing this, and at 
once began tempting me with choice morsels 
from their lunch boxes—they did not want to 





bring a corpse into Toronto. I needed little 
tempting—lI fell at once. 

Nearing Agincourt, there is a long and very 
heavy up gradient, on which the speed fell to 
25 m.p.h. But I paid scant heed to it; the sun 
was up, flooding the iron-hard, snow-powdered 
ground with molten gold, and the beauty of the 
new-born world outside the cab claimed most of 
my attention. Running on through the suburbs 
of Toronto, there was a short stop at the Bathurst 
yard, and then on up such a very steep gradient 
that I openly expressou =pprehension as to whether 
we should make it unassisted. The yard foreman’s 
laconic “‘ We don’t always ” was not very encourag- 
ing ; however, we just did, and after some switch- 


ing to set off a few cars, the train came to a final 





stand in the Lambton yard at 7.40 a.m. What 
was left of me climbed down; the old naval 
pipe came into my mind, “ Hands to wash and 
breakfast,” and I felt it was a good suggestion— 
I had been thirteen hours in that cab. 

A synopsis of the run reads: A load of over 
2300 tons had been hauled approximately 340 
miles in slightly over 12 hours gross, and 582 min. 
net, without allowing for slowing before, and 
regaining speed after stops, of which there were 
nine. The average speed, exclusive of the stops, 
was 35 m.p.h. 

Why is this train called the ‘Mae West” ? 
You can search me; but it is heavy and 
fast. 





(To be continued) 








Mainly the Port of London’ 


By ASA BINNS, Wh.Ex., M.I. Mech. E. 


UCH has been written about the history 

of the Port of London, and it is not my inten- 
tion to give more than a brief sketch to enable 
the background to be visualised as it was before 
the formation of the Port of London Authority 
in 1909. 

Whether it is judged by the volume of shipping 
entering its river, or by the value of the com- 
modities discharged at its quays, London has 
long been the greatest port in the world. It 
was the principal port of the country even before 
it became its capital city. Its great physical 
advantage is the broad deep river enabling the 
largest vessels to enter its docks with safety. 

During the Roman occupation of Britain, 
London was the centre of all maritime activity. 
In Saxon times trade developed and the Danes 
used the port as a naval base during their occupa- 
tion. Notwithstanding foreign and civil wars 
during the 400 years following the Norman 
conquest, the trade of the port continued its 
progress. From the thirteenth century to the 
close of the reign of Elizabeth, the Hanseatic 
League did much to foster the trade of the port. 
During the seventeenth and eighteenth centuries 
congestion in the river became more and more 
pronounced, and between 1793 and 1799 a number 
of schemes for improving the accommodation 
of the port engaged the attention of Parliament 
and the mercantile community. After long 
inquiry, a Committee of the House of Commons 
reported in 1796 in favour of the construction 
of enclosed wet docks. As a result, the West 
India Docks were constructed and opened in 1802 
by William Pitt, then Prime Minister. Before 
that date two small docks already existed on 
the Thames, one of which—the Howland Great 
Wet Dock, built at Rotherhithe under an Act 
of 1696—was actually the first public wet dock 
in Great Britain. The other was the Brunswick 
Dock, constructed at Blackwall in 1789. Neither 
of these pioneer docks, however, provided any 
storage accommodation. 

The West India Docks were quickly followed 
by the London Docks at Wapping, opened in 
1805, and by the East India Docks, opened in 
the following year. Meanwhile, the Howland 
Wet Dock was acquired by the Commercial Dock 
Company, who carried out considerable extensions. 
The Grand Surrey Canal Company also constructed 
a basin and entrance lock from the river at Rother- 
hithe, and a canal leading therefrom to Camberwell 
and Peckham. These two undertakings, together 
with their various extensions, were amalgamated 
in 1865 under the name of the Surrey Commercial 
Dock Company. 

The year 1828 saw the opening of the St. 
Katharine Dock, and in 1838 the East and West 
India Docks Companies were amalgamated. After 
a short lull, the Victoria Dock was constructed 
and opened for traffic in 1855. In 1864 the London 
Docks Company and the St. Katharine Dock 
Company amalgamated and purchased the under- 
taking of the Victoria Dock Company. 

Further competition came with the formation 
of the Millwall Dock Company, whose docks were 
opened in 1868. Subsequently, the London and 
St. Katharine Docks Company constructed an 
extension to the Victoria Dock, which was named 
the Royal Albert Dock. This was opened in 
1880, and provoked the East and West India 





* Institution of Mechanical Engineers. Address by the 


President, October 18th, 1940.—Abridged. 


Docks Company to reply with the construction 
of the Tilbury Docks, completed in 1886. 

It was evident that the keen competition between 
the different companies was leading to financial 
disaster, and in 1888 a combination of the two 
main companies arrived at a working under- 
standing which culminated in 1901 in the amalga- 
mation of the undertakings under the title of the 
London and India Docks Company. 

With the exception of the extension of the 
Greenland Dock, completed in 1904, no further 
works of major magnitude were carried out in 
the port until after the formation of the Port of 
London Authority. 

The Port Authority’s formation was the result 
of an investigation by a Royal Commission set 
up in 1900. An Act was passed in 1908 which 
created the Authority and handed over to it the 
whole of the docks and the tidal portion of the 
river. There are twenty-eight members of the 
Port Authority, of whom eighteen are elected by 
the payers of dues, and the remaining ten are 
appointed by public bodies and Government 
Departments. 

The purchase price paid for the acquisition of 
the docks was about £23,000,000, and since its 
inauguration, in the course of the past thirty 
years, the Authority has spent about £20,000,000 
more in the improvement of the port. These 
improvements include the deepening and widening 
of the river channel, the construction of entirely 
new dock accommodation, deepening and widening 
of the older docks and entrances, and the provision 
of modern equipment. It is perhaps surprising 
that docks of such antiquity should be capable 
of improvement to meet modern needs, yet such 
is the case, and the improvements now in progress 
at the Royal Victoria Dock, which was opened 
eighty-five years ago, will make it one of the most 
useful docks in the port. 

The largest individual piece of new work on 
which I have been closely engaged was the con- 
struction of the King George V Dock, on which 
I contributed a paper to the Institution of Civil 
Engineers in 1923. I propose, however, to give 
now for the purposes of record a short description 
of this important work. It was commenced 
in 1912 and was opened by H.M. King George V 
and Queen Mary in 1921. The total cost was over 
£4,000,000. 

The entrance lock is 800ft. long by 100ft. 
wide, and is 45ft. deep at Trinity High Water. 
It is divided into two compartments by three 
pairs of steel lock gates. The wet dock has an 
area of 64 acres with 10,000 lineal feet of quays, 
and provides fourteen berths for steamers of the 
largest size. The dock is well equipped with 
transit sheds, those on the north side being double 
storey of reinforced concrete construction, while 
on the south side are seven reinforced concrete 
jetties, each 500ft. long, affording special facilities 
for overside delivery to barges. The single-storey 
transit sheds on this quay are of steel and corru- 
gated iron construction. 

There is a dry dock 750ft. long, 10Oft. wide, 
with a depth of 35ft. of water over the keel blocks, 
and there is also a communicating passage between 
the Royal Albert and the King George V Docks 
100ft. wide, with a depth of 34ft. 

In the preparation of the contract particulars 
a careful survey was made, including cross sections 
at intervals of 100ft., over the whole site, and a 
series of twenty-eight borings and two trial holes 
were sunk. The contract for the work was placed 








262 
with S. Pearson and Son, Ltd., in August, 1912, 
one of the conditions being that the work should 
be completed in four years. The work was brought 
nearly to a standstill, however, by the war of 
of 1914-18, and it was not until late in 1918 that 
the Government granted special facilities for 
its completion. The contract was then terminated 
by arrangement, and the Port Authority itself 
completed the work by direct administration. 

In the course of the excavations, several silted- 
up creeks cutting into the peat were encountered, 
the largest of these being the old Ham Creek, 
which was navigable to ships in the seventeenth 
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and were driven by 20 H.P. electric motors. More 
than thirty cranes were in use on the site, ranging 
from 5 to 10 tons capacity. Over 3000 reinforced 
concrete piles were made on site, in addition to 
other premoulded sections for the dock jetties, 
&c. The maximum number of men employed in 
carrying out the work on the site was 1700. Over 
100,000 tons of cement were used in making 
the 500,000 cubic yards of concrete required, 
and over 250,000 cubic feet of granite from Corn- 
wall were used for copings, altars, cills, &c. 

The dock is equipped with sixty-six electric 
quay cranes of 3 tons capacity for handling cargo. 





seriously discussed for a barrage at Gravesend. 
In 1934-35 a new proposal was made to install 
a barrage at Woolwich, and this proposal was 
seriously discussed in Parliament. A public 
inquiry was to have been made in 1938, but was 
abandoned at the last moment owing to the grave 
international situation then developing. 

As I was Chief Engineer of the Port Authority 
at the time, I studied the proposals closely, 
together with the data available regarding barrages 
constructed throughout the world. The opinion 
I formed as a result of these studies was that 





the proposed barrage would be disastrous to 
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century. The new works were founded generally 
on ballast or chalk. 

For carrying out the dock contract, electric 
power was supplied in bulk by West Ham Cor- 
poration at a pressure of 6600 volts, and this was 
suitably transformed and used for operating 
pumps, concrete mixers, &c. The whole of the 
work was carried out in the dry, pumping 
sumps being provided in suitable positions for 
discharging the water, either into the river or 
into the Royal Albert Dock. For long periods 
the total pumping averaged about 10,000 gallons 
per minute, with a maximum of 13,000 gallons per 
minute. 

The main excavation of the dock was carried 
out by means of Lubecker steam land dredgers, 
each weighing about 130 tons, with engines of 
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The electrically driven pumps at the dry dock 
pumping station are capable of emptying the 
dry dock in three hours. Each of the two pumps 
develops 820 H.P. and discharges through a 
pipe 4ft. 6in. in diameter. The lock gates are 
of steel, and each leaf weighs 350 tons. Six air 
chambers are provided in each leaf to give the 
necessary buoyancy. The gates are operated by 
direct-acting hydraulic rams. The floating caisson, 
which is used for closing the entrance to the dry 
dock, weighs over 600 tons, exclusive of the 
permanent ballast. 

There are two moving bridges. The swing 
bridge over the passage is of the pivot type, 
200ft. long. The total swinging weight is about 
1800 tons, of which 850 tons are kentledge. It 
is operated by hydraulic power, and the complete 
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the Port of London, and should be opposed as 
strongly as possible. 
Briefly, my objections are : 

(a) The danger and inevitable delay in passing 
the whole traffic of the Thames through the 
locks in the barrage. 

(6) The interference with the tidal régime 
of the Thames, and its effect on dredging both 
above and below the barrage. 

(c) The effect on the public health of London 
by the impounding of the water above the 
barrage to the level of high water. Low-lying 
property would become uninhabitable, cellars 
and vaults would be flooded, and there would 
be unfortunate effects on adjacent tunnels, 





gas, water, and electric mains. During a 
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120 H.P. Under favourable circumstances they 
were each capable of excavating about 2000 cubic 
yards per day. In addition, steam navvies were 
employed for excavation in special places and 
especially at the entrance lock and the dry dock. 
About 17 miles of temporary railway were 
laid over the site, and sixteen locomotives 
were employed to haul 600 wagons of various 
descriptions. 

The surplus excavation was dumped at sea, a 
distance of 60 miles, by means of hoppers which 
were loaded by two special tipping hoists in the 
Albert Dock. Of the total excavation of about 
5,000,000 cubic yards, 2,000,000 cubic yards 
were thus disposed of. Under the best conditions 
the hoppers carried away about 30,000 cubic 
yards per week. 

The concrete mixers in general use for the 
mass concrete were of 1} cubic yards capacity, 














operation of opening or closing is performed in 
seventy-five seconds. The bridge over the entrance 
lock is electrically operated and is of the double- 
bascule type. Its weight is about 740 tons, 
including 360 tons kentledge. 

The equipment of the dock is up to date in 
every particular and its popularity with ship- 
owners has ensured the appropriation of every 
berth for their largest vessels, almost from the 
date of the Royal Opening in 1921. 

Thames Barrage.—Passing now from the docks 
to the river, I may recall that during the past 
150 years, barrage schemes with the avowed 
object of improving the Port of London have 
been proposed from time to time. Mr. Reveley 
put forward several projects in 1795 in opposition 
to the proposed wet docks; Mr. Henry Robinson 
put a proposal before the Institution of Civil 
Engineers in 1856, and in 1903 a scheme was 
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period of summer drought, the Pool of London 

would become the “ cesspool ”’ of London. 

(d) The project would cost at least £8,000,000 ; 
traffic would be gravely inconvenienced during 
the period of construction, and the working 
costs of the barrage and attendant staff would 
put a heavy financial burden on the trade of 
the port. 

(e) The barrage would be a source of weakness 
in war-time, as it would be a target for enemy 
aircraft, and its destruction would paralyse 
the movement of shipping. 

Cold Storage—A great feature of the Port 
of London, is the development of cold storage 
accommodation. My first experience of refrigera- 
tion on a practical scale was at Hull in 1898, 
where an ammonia absorption plant was in use 
at the foreign cattle depot, and an ammonia 





compressor plant was installed by Messrs. Sternes, 
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of Glasgow, for the cold storage of frozen mutton. 
In those days there was a very strong prejudice 
against frozen meat, and when the junior engi- 
neering staff at the Hull Dock offices bought and 
shared a frozen lamb, my landlady almost wept 
at the fancied desecration of her oven when 
she was asked to roast the frozen joint for the 
Sunday dinner. 

The London Docks were pioneers in the provision 
of cold storage accommodation, their first store 
being opened at the Victoria Dock in 1881. In 
1897 the late Sir Hay Frederick Donaldson read 
a paper* before the Institution of Civil Engineers 
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that of mechanical plant. In the early ‘nineties 
of last century the late Professor John Goodman 
took his engineering students at Leeds over part 
of the Manchester Ship Canal, then in course of 
construction, and I was greatly impressed not 
only with the character of the finished work, 
but also with the variety and scope of the plant 
employed. 

The plant was then almost entirely steam 
driven ; to-day, we mostly employ electric power 
and the internal combustion engine. Reinforced 
concrete construction was then unknown in this 
country. I remember the curiosity with which 
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noted that the capital cost of heavy construction 
works has more than doubled in the last forty 
years, and there has been little or no reduction 
in the time required for the work to be carried 
out. What can be claimed, however, is that 
difficult works can be carried through with much 
more assurance of success and freedom from 
accident, and that the design and quality of the 
finished work is better and more lasting. 
Conclusion.—In conclusion, I should like to 
say a word of encouragement to our younger 
members. I started work in the shops at a period 
of depression in the engineering trade, and it was 
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entitled ** Cold Storage at the London and India 
Docks.”’ Since that date great progress has been 
made, and fine storage accommodation is now 
available in the port for frozen and chilled meat, 
fish, bacon, dairy produce, and fruit. 

During the war of 1914-18 a new cold store 
was constructed at the Royal Albert Dock with 
accommodation for half a million carcasses of 
mutton. In peace-time, and even more in war- 
time, cold storage is now a national necessity 
for ensuring a regular supply of food in sound 
condition. 

In earlier days the storage space was usually 
cooled by the circulation of cold brine; but in 
later installations cold air is circulated by means 
of suitable air ducts, and the use of charcoal 
and slag wool as insulating media has largely 
been superseded by the use of compressed slabs 
of granulated cork. 

Mechanisation of the Docks.—Members of this 
Institution will be interested in mechanisation 
as applied to dock operations. Manual dock 
labour from the power-producing point of view 
is from 100 to 200 times as expensive as mechanical 
power at the rates of pay prevailing in London. 
This disparity would appear to warrant almost 
unlimited mechanisation, but this is a fallacy. 
The dock labourer is flexible and can carry out 
all sorts of instructions, and is, in fact, highly 
skilled in many directions. Mechanical plant, 
on the other hand, means heavy capital and 
maintenance charges, and can rarely be employed 
for an average of twenty hours per week all the 
year round. For example, the 150-ton floating 
crane ‘‘ London Mammoth ” cost about £80,000. 
Capital charges, including depreciation, amount 
to about £12,000 per annum, or, say, £40 per 
working day. Operating expenses, including 
crew, fuel, maintenance, &c., will add another 
£40 per day, and, as the number of heavy lifts 
required is small, it is obvious that the charges 
for the use of the crane cannot be remunerative. 
Such a crane is essential in a first-rate port, 
however, and helps to attract and retain revenue- 
producing trade. 

In contrast to the heavy floating crane, there 
are several large flour mills at the docks which 
work night and day, six days a week, all the year 
round. Complete mechanisation, from the pneu- 
matic discharge of grain from ocean-going steamers 
berthed alongside to road deliveries of flour by 
motor vehicles, is warranted by the high load 
factor obtainable. Apart from general-purpose 
appliances, such as quay cranes and electric 
trucks, special plants are being more and more 
used for handling bulk commodities such as 
grain, meat, fruit, cheese, and tobacco. 

Dock Construction by Modern Methods.—In 
new dock construction an important factor is 
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I inspected the cropped end of a reinforced concrete 
pile sent to the Admiralty by Messrs. Mouchel 
from Southampton about the end of last century. 
Now the dock engineer employs reinforced concrete 
very largely, not only for foundation piles, but 
for jetties, warehouse construction, and many 
other purposes. Steel sheet piling is another 
modern development which is largely used both 
for temporary and permanent work. Pile-driving 
plant, concrete batching, concrete pumping, and 
vibrating plant have developed out of all recogni- 
tion during the century. 

The use of concrete monolith construction, 
the lowering of ground water level by pumping 
from a series of filter wells, and the consolidation 
of ground by chemical impregnation, are helpful 
developments in dealing with foundations under 
difficult conditions. The use of compressed air 
on foundation and tunnelling work is much better 
understood, and the danger to the workmen 
can be overcome by proper precautions. All 
types of excavating machinery, including dredgers, 
have shown much progress in size, speed, and 
reliability. 

Notwithstanding all these improvements in 
plant, and advantages in method of design, together 
with improved quality of materials, it should be 
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difficult to get a job of any sort. It was equally 
difficult later on to get a move from the bench 
to the drawing office. It was nearly six years 
after leaving Leeds University before my scientific 
training began to be of much apparent use to 
anybody. I realise now that this period of hard 
grinding work was to my ultimate benefit, but 
in my eager youth I felt that my progress was 
very disappointing. 

The finest gift you can have for the serious 
business of an engineering career is courage 
and a determination to play your part in the 
adventure of life. Criticise your elders as much 
as you like, but do not stop at criticism. Show 
them that they can do much better with your 
help, and insist on helping. After the war there 
will be great work to be done in reconstruction 
of the shattered fabric of our national life. I 
am confident that our young engineers will rise 
to the occasion. Cvurage! remember Henley’s 
lines : 

‘* In the fell clutch of circumstance 
I have not winced nor cried aloud ; 
Beneath the bludgeonings of chance 
My head is bloody but unbowed.” 


(A sound film of the Port of London was shown 
at the conclusion of the Address.) 
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BITTERFELD ALUMINIUM WORKS 


N last week’s article we gave a short account 
of the rise and development of the German alu- 
minium industry, the plants of which have afforded 
targets for the Bomber Command of the Royal 
Air Force. One of the factories, it may be recalled, 
is the works at Bitterfeld, in the Leipzig district, 
which has been the subject of attack on more than 
one occasion, with the result that, according to 





reliable information from a neutral country, pro- 
duction has been seriously interfered with, and 
in one case stopped for some weeks. Some descrip- 
tion of this factory, together with the accompany- 
ing four illustrations, will be of interest to our 
readers. 

The Bitterfeld works were planned in 1915, and 
formed one of the three factories of like capacity 
which were erected at Bitterfeld, Horrem, and 
Rummelsburg, for the manufacture of aluminium 
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and light alloys, under the management of the 


former Chemische Fabrik Griesheim Elektron, 
and the Metallgesellschaft. When the Lauta 
works were constructed under Government 


auspices, and with other factories was included in 
the Vereinigten Aluminiumwerke, the ownership 
of the Bitterfeld undertaking reverted to the two 





has also been taken from the Golpa power station 
on the supply network of the Elektrowerke A.G. 
At the end of 1935 the amount of power taken 
by the factory annually was about 200 million kWh, 
and it was delivered to the factory as 5000-volt 
alternating supply. The supply voltage is stepped 
down to 200 volts with a plus and minus limit 





TRANSFORMER AND ROTARY CONVERTER STATION 


original founder firms, which since the last war 
have operated it under the style of the Aluminium- 
werke G.m.b.H. Bitterfeld. 


Factory DESIGN AND LAy-ouT 


The works are designed to produce pure alu- 
minium and other aluminium alloys, and the 
necessary raw materials are supplied to the factory 
from outside sources. In the main they comprise 
alumina, obtained from German and foreign 
bauxite, artificial cryolite, and carbon electrodes. 
As in the Lauta works, the parts of the factory 
may be said to fall into three sections, the generat- 
ing and transformer plant for supplying the 
direct current used in the furnaces, which is 
obtained from high-tension three-phase supply ; 
the furnace plant for the electrolytic reduction 


of the metal, and the foundry plant, where the | 


metal delivered from the furnaces is remelted and 
cast into ingots and bars, and also supplied as 
drawn and rolled rods. In this particular factory, 
castings are not made as finished products. The 
Bitterfeld factory has carried out long-term 
research work on the working of aluminium ores 
from different parts of Germany and the neighbour- 
ing countries, and the improvement of the working 
process which for many years has been successfully 
carried on by the continuous electrode process. 
There are large and well-equipped laboratories for 
works and industrial services. Our first engraving 
shows a general view of the Bitterfeld factory. The 
works are close to the power station of the I.G. 
Farbenindustrie, which for many years was the 
sole source of supply ; since about 1935 current 





of 10 per.cent., and is then converted to 225 to 
275-volt direct current. A view in the trans- 
former station, which contains nine rotary con- 
verters, with a total capacity of 18,000 kW, 
and two motor generator sets having a combined 





account of their better efficiency compared with 
the motor generators of that time. Any difference 
in efficiency of the two types of machines has 
in more recent times been practically wiped 
out, and when extensions to the transformer 
section of the works were made at some later date 
motor generator plant was installed, as it is 
perhaps better adapted to the aluminium electro. 
lytic reduction process. Motor generators were 
used for the plant needed for the No. IIT furnace 
room, but in the still later extensions mercury 
vapour rectifiers were installed, as these are, 
it is considered, well adapted for this work. In 
the early plant copper conductors were employed 
to convey the current to the furnaces, but these 
have now been almost totally replaced by alumi- 
nium conductors. 

In the laying out of the works it was necessary to 
arrange the position of the transformer section in 
relation to the furnace rooms in such a manner 
that connections were short, in order to reduce 
D.C. losses. -We illustrate No. I furnace room, 
which is the oldest part of the factory. It is a 
single building with a length of 80 m. and a width 
of 40m. In this room there are 160 furnaces 
arranged in eight rows. The floor of the room is 
about 2m. above the sole-plate of the reduction 
furnaces and the underpart of the room forms a 
cellar, in which are disposed the arrangements for 
cutting in and out any particular furnace. Two 
rows of furnaces—that is, forty—form one unit, 
the furnaces being connected in series with each 
other. The current capacity of each unit is about 
14,000 amperes, and the supply pressure is 225 to 
275 volts, which includes the resistance losses in 
the connecting leads. At the amperage above 
mentioned there are on an average ten anodes to 
each furnace, each of which has a section of 25 cm. 
by 32cm. The total designed output of the four 
units in No. I room was in 1935 about 5500 tons of 
aluminium annually. Originally the loading of the 
plant was smaller. The design of the furnace or bath 
in which the process of electrolysis takes place follows 
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capacity of 7000 kW to 8000 kW output is 
reproduced above. The earliest machines were 
rotary converters which have been in constant 
operation since 1916, and were then chosen on 





VIEW 


IN FURNACE ROOM 





the usually accepted form and comprises a rect- 
angular vessel made of steel plate with a cast iron 
bottom. It is fire-brick lined and has a further 
lining of carbon or petroleum coke, which forms 
the cathode element. The carbon anode elements 
previously referred to are made from ash-free 
material and are clamped to a cross beam or frame 
which can be raised or lowered and serve as a lead 
in for the current. The anode elements are con- 
nected to the supply circuit conductors by means of 
iron nipples. 

The metal produced in the electrolysis process is 
removed from the furnace each forty-eight hours. 
Alumina is weighed off in the alumina store 
and is delivered in conveyors to each furnace in 
sufficient quantity for the day’s operation. The 
cryolite, which is added to the bath as a flux, is 
synthetic and is made in the adjoining works of the 
LG. Farbenindustrie. The aluminium metal 
made in this older part of the works is usually 
cast in bars and left to cool. Alongside the furnace 
room is the foundry, in which the raw metal is 
again re-melted. 

In the early days of the factory the furnaces in 
the foundry were used only to re-melt the bars 
produced in the factory. At a later date two 
furnaces were installed, each of which has a 
designed capacity of 1000 kilos. These are used for 
the manufacture of aluminium alloys. There are 
also three rotary tipping furnaces, each of which 
has a capacity of 4500 kilos. of metal. The furnaces 
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are further designed to take molten metal from 
No, II furnace room. The older type of melting 
furnaces were arranged for coal firing, but in the 
newer types gas firing has been adopted, and a gas 
generator has been installed to supply the furnaces 
above mentioned. In addition, there are available 
supplies of gas from the adjacent works of the 
1.G. Farbenindustrie, which is connected with the 
aluminium factory by a gas main. In the foundry 
building there are also casting tables and mech- 
anical moulding machines of the tipping pattern, 
while in the delivery department there are band 
saws for the removal of risers and lugs. Alongside 
the foundry is the works laboratory. We repro- 
duce a view in the newer No. II furnace room. It 
is built parallel to the old No. I furnace room and 
is perpendicular to the transformer station. A 
feature of the new furnace room is the deeper and 
broader cellar room below the furnaces, which runs 
only half the length of the building. The arrange- 
ment of furnaces is somewhat different, there 
being eight rows of six furnaces, which are con- 
nected in series, as in No. I room, to form a unit. 
The load on the unit system is 26,000 amperes and 
the furnaces are larger in dimensions, twenty 
anodes being used for each furnace. The supply of 
current is differently arranged and it is delivered 
to the furnace bath by side connections which 
extend into the mass of electrolyte within the 
furnace. Not all the furnaces in this particular 
building have twenty anode connections, for some 
of them have been adapted for experiment with the 
Sédeberg continuous form of electrode. With 
that form of electrode only two are employed of 
correspondingly larger dimensions. The designed 
output of No. IT furnace room is about 3000 tons 
of metal per annum. Provision is made to remove 
the molten metal from the furnaces by mechanical 
means, and it is transported to the re-melting 
furnaces in the foundry by means of mixing vessels. 
Another important section of the works is that 
devoted to the manufacture and repair of electrode 
carbons. As previously mentioned, the material 
for making the carbons comes from other sources. 
Originally the making of the electrodes was carried 
on in the basement of the foundry building, but at 
a later date a special building was constructed for 
that purpose. The problems which have to be 
faced in this department include the design of suit- 
able connections between the carbon blocks forming 
the anode elements and the copper connection to 
the electric supply mains at the furnaces. These 
must be so designed that the resistance of the con- 
nection is as small as possible, and so that there is no 
tendency for the carbon rod or block to crack when 
it is being warmed up, as the furnace is started. 
The connection is made by a screwed iron nipple, 
which engages in a thread cut in the carbon, and in 
turn is attached to the copper connecting piece. 
When the used electrodes come from the furnace 
room they are stripped from the nipples, which 
are polished and again inserted in another element. 

The raw materials for the factory are delivered by 
the railway in sack form and large stores are pro- 
vided for the reception of the alumina and cryolite 
stocks. The sidings are so designed that the 
wagons can be taken right alongside the alumina 
store, the floor of which is at the same height as 
the floor of the railway wagon. The sacks of 
alumina are stacked by machinery. From the 
store room the material, after weighing, is 
despatched to the furnace rooms in iron trucks, 
which hold the quantity required for a day’s opera- 
tion. These cars pass direct to the furnace rooms 
by an underground passage. In general, an effort is 
made to maintain a high standard of cleanliness in 
the factory. In the production of aluminium and 
its alloys, pure metal is used from the beginning, 
and it is very necessary to guard against the inclu- 
sion in the metal of impurities arising from the 
alumina, the cryolite used as a fluxing material, 
and the carbon electrodes. Especially is this so 
as about double the amount of alumina is needed 
for producing a given quantity of metal, thereby 
tending to an increase in the amount of impurities. 
In modern works a high degree of purity is attained, 
and in the Bitterfeld works a figure of 99-6 to 99-7 
per cent. is considered normal manufacturing prac- 
tice. After 1935 a further line of furnaces was 
added to the factory and was housed in No. III 
furnace room, which was built for a yearly output 
of about 3500 tons of metal. The output from this 
room was too great for the existing foundry, and a 
new foundry building was constructed adjoining 
No. II furnace room, and provision was made for 
a metal stock room. In an extension to furnace 
room No. III, a further store for alumina and 
cryolite material was built, and, in addition, a 
further building was added for the manufacture 
of furnace bottoms. With the speeding up of the 





eovetae of aluminium under the Four Years’ 
lan of Field-Marshal Goring, it is likely that still 
further additions were made to the Bitterfeld 
works in order to increase its production of both 
pure aluminium and newer aluminium alloys. 
Sufficient has been said, however, to indicate the 
importance of this factory in the German war 
effort, which has led to its bombing by the Royal 


Air Force. 








The Future of Geophysics 
By HANS LUNDBERG* 


In the search for ore bodies by geographical pros- 
pecting, many new methods have been worked out 
and old methods have been strikingly improved. 
Heretofore geophysical prospecting has been restricted 
to areas in proximity to known ore bodies, or where 
the geology was so thoroughly investigated that the 
prescence of an ore body was suspected, although no 
evidence of its existence could be ascertained by any 
other type of prospecting. In restricted areas of this 
kind, geophysics has scored many notable successes, 
and in my own geophysical work I have records of 
the discovery, in this way, of a total of seventy-eight 
ore bodies. 

In addition to this, the geophysical methods have 
proved themselves to be a useful and efficient aid 
to the geologist ; they have extended his knowledge 
of an area beyond what he can actually see with his 
eyes. Recently, comparatively large areas have been 
covered geophysically, and geological structures and 
faults of great importance have been revealed, although 
the areas had been photographed from the air and 
subjected to careful and detailed geological studies 
and mapping. 

The scope of geophysics has now been extended to 
cover the investigation of whole regions, where useful 
information can be obtained, in spite of heavy vege- 
tation and glacial and alluvial deposits masking the 
bedrock surface completely. 

The new method may strictly be called geochemical, 
but it certainly has its place as a branch of geophysical 
science. By means of spectroscopic methods, it is 
possible to obtain not only qualitative, but quantita- 
tive data on the contents of the various elements in 
the rock and soil. Such data may render information 
and clues that are of the utmost importance. We 
know the tremendous importance of geochemistry 
to the geologist. The presence of certain elements 
has given him the possibility of establishing definitely 
the genesis of granite intrusives and ore bodies, 
which he previously had to estimate or merely guess. 

It has long been the dream of geophysicists to find 
and develop a method that is cheap enough, rapid 
enough, and accurate enough to be used as a general 
reconnaissance method over large regions, and I will 
briefly outline a method, first developed in Sweden, 
which seems to answer the long-wished-for require- 
ments. 

The method in general consists of systematically 
collecting, from the area to be investigated, samples 
of plant materials, taken either from living or dead 
plants. The material is then burned, and the ashes 
subjected to a spectro-analysis, from which there are 
obtained comparative values for the average concen- 
trations of one or more desired elements present in 
large volume on the ground at the place where the 
sample was taken. 

In view of the small quantities of material that are 
worked with and considering the small percentage 
in which the elements prospected for are usually 
present, practically no analytical processes, other 
than spectro-analysis, have been found practical 
when determining the comparative percentages of 
the elements in the samples. The technique of spectro- 
analysis is highly developed. We have optic spectro- 
graphs, X-ray spectrographs, and we have already 
heard at this Convention about the mass spectro- 
scope being used in petroleum prospecting. 

It is preferable to take samples of material from 
rooted or living trees or plants, but it is also possible 
to use samples from the humus layer. The plants and 
trees provide easily procurable samples which indicate 
the concentration of the elements within large volumes 
of ground, and it is necessary to collect only as much 
of these samples as is needed to be able to analyse 
them properly. These samples offer an advantage, 
in that the elements prospected for are often enriched 
in proportion to the average concentration of the 
elements in the volume of the ground out of which 
the plant has obtained its enrichment, and thus the 
analysis of these elements is facilitated. In the parts 
of the plants from which the evaporation is greatest, 
i.e., leaves and needles, an enrichment apparently 
takes place in the non-evaporated, inorganic elements 
or compounds which the plant cannot utilise. Leaves 
and needles are therefore preferably chosen as the 
sample material. In order to be able to compare 
analysis of leaves from various trees, however, the 
analysed samples should be taken from trees of the 
same species and from the same part of the trees. 
Moreover, the trees from which the samples are taken 
must be approximately of the same size, so that the 





*From a rt presented to the Annual Meeting of the 
American Institute of Mining and Metallurgical Engineers, 





— extend downwards to approximately the same 
epth. 

By using this method, it will be possible to locate 
an enrichment of metals in the ground which, as a 
rule, coincides with concentrations of ore minerals 
and it would thus be possible to locate approxi- 
mately such concentrations and, at the same time, 
determine what metal these concentrations contain. 

Experience from a great number of tests made on 
or around known ore deposits has made us quite 
confident that the method is applicable to areas 
where thin overburden covers the bedrock formation. 
Thus, in some tropical regions, where heavy vegeta- 
tion prevents efficient prospecting, this method would 
be ideally suited for obtaining information as to the 
mineral concentrations in the underlying rock forma- 
tions. In areas with rocks weathered in situ or 
covered by alluvial deposits, this method will naturally 
also be quite useful. And, to our amazement, we 
have found that definite concentrations have been 
noted and recorded over ore bodies of, for instance, 
lead and zinc covered by 30ft. to 50ft. of glacial drift. 

The metals that can be located and from which the 
results have already been obtained are anese, 
vanadium, molybdenum, tungsten, tin, nickel, silver, 
lead, zine, copper, and gold. 

It is possible to make a great number of analyses 
a day with a properly equipped laboratory—up to 
700 per day with four laboratory hands. One expert 
assisted by three unskilled men of ordinary intelli- 
gence, can collect samples from 1 square mile in one 
working day. Naturally, the amount of detailed 
observations will determine to a certain extent the 
area that can be covered in a day. 

Moreover, the cost of a survey of this kind is 
between 100 and 200 dollars only per square mile, 
depending upon the detailed work required. 

After a concentration of the metal has been indi- 
cated in the ground, then more elaborate geophysical 
methods might be called upon to outline and further 
locate the mineral occurrence before the more expen- 
sive exploration methods are resorted to. 








Canadian Engineering News 


Aluminum Plant Expands 

The Aluminum Company of Canada, which 
has more than doubled its production capacity during 
the last four years, has started further construction 
work, following a new agreement with the British 
Government, whereby Canada’s productive capacity 
will be increased by at least another 30 per cent. 
While there has been expansion of other properties 
in the British Empire controlled by Aluminum, 
Ltd. (the parent holding company), the most 
important plant expansion has taken place in Canada, 
where the subsidiary, Aluminum Company of 
Canada, controls virtually all the company’s produc- 
tion. During the past seven months alone the 
Canadian company has spent approximately 7,000,000 
dollars, some of which has gone into the new acroplane 
parts plant being erected at Kingston, Ontario ; 
but a large share has been spent on additions to the 
smelting plants at Arvida and Shawinigan Falls 
in the Province of Quebec. The additions to the 
smelters have just been completed, but the Kingston 
fabricating plant will not go into operation for several 
months yet. Present capacity of the Aluminum 
Company of Canada smelters at Arvida and 
Shawinigan Falls is 90,000 metric tons, or 100,000 
short tons, an increase of over 100 per cent. since 
1936. Canadian production last year, with then 
available facilities working at capacity, approximated 
75,000 metric tons, against 65,000 metric tons in 
1938. The expansion this year, which will bring 
the capacity of the company’s smelters up to approxi- 
mately 135,000 short tons annually, has already 
been launched. 

Shipbuilding 

Shipbuilding on Canada’s Pacific Coast 
has been given the greatest stimulus in twenty 
years as a result of orders placed through the Canadian 
War Supply Board for submarine chasers and mine 
sweepers. So far, the contracts amount to 16,000,000 
dollars, and most of the larger shipyards on Vancouver 
Island and the British Columbia mainland have had 
their share of the business. Fourteen mine sweepers 
are to be built, of which Burrard dry dock at North 
Vancouver will build six. An equal number will be 
built by North Vancouver Ship Repairs, Ltd., also 
on the north shore of Burrard Inlet. The other two 
will be built by the Canadian National at Prince 
Rupert. The vessels are to be 170ft. long, but 
detailed specifications have not been made public 
by the Government. Four submarine chasers are 
being built by the Burrard dry dock; four by 
Yarrows, Ltd., at Esquimalt, and two by Victoria 
Machinery Depot, at Victoria. 








Mexico Buys Power Prant.=The Mexican Govern- 
ment has decided to spend 10,000,000 pesos in the United 
States for machinery and equipment to equip the new 
electric generating plant which is to be established at 
Txtapantongo, near Mexico City. 
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LEADERSHIP IN INDUSTRY 


On another page we print some excerpts from 
the address which Mr. Wilfrid Ayre—of the Burnt- 
island Shipbuilding Company, Ltd.—delivered a 
few days ago as President of the Institution of 
Engineers and Shipbuilders in Scotland. It is an 
address of exceptional merit, full of pithy observa- 
tions which provoke thought when they do not 
evoke immediate affirmation. We quote a few 
examples: “When we succeed in eliminating 
causes of delay, we shall assuredly solve one of the 
greatest and pressing problems of industrial pro- 
duction.” ‘“‘ Without planning there can be no 
effective control of output, and without control 
there can be no efficiency in manufacture.”’ ‘“ The 
output which we can expect from the inanimate 
- machine depends on how we treat it. It is psycho- 
logically true that the same is the case with 
labour.” ‘‘ No piecework system can ever hope to 
be a substitute for efficient planning and co- 
ordination.” ‘ This battle of production will not 
be decided by the outcome of the present war. It 
will continue far into the post-war era.’ And so on. 

It will be seen that Mr. Ayre leans towards an 
aphoristic style. That is because he knows his 
work. The aphorism is a condensation of truth 
and should be acceptable on sight. Everyone 


should see that it contains something that they had 





known before, but had not been able to express 
concisely. Obviously only men with great experi- 
ence and great knowledge can compose aphorisms, 
whilst anyone, like the young gentleman in “ The 
Admirable Crichton,” who had his head put in a 


__.| bucket for the offence, may produce an epigram. 


It is unlikely that anyone will deny the inherent 
truth of the sentences we have quoted, but nearly 
everyone of them will start a train of thought, and 
perchance raise remorseful recollections. Take, 
for example, the seeming truism, ‘“ When we 
succeed in eliminating causes of delay we shall 
assuredly solve one of the greatest and pressing 
problems of industrial production.” Delays in this 
sense may be defined as all those time-consuming 
episodes which intervene in the programme of pro- 
duction. They can never be wholly removed ; they 
will always remain to remind us that in human 
affairs an efficiency of one hundred per cent. is 
unattainable. But they can be reduced. When 
work moves from one machine to another there is a 
delay—an interruption of the actual process of pro- 
duction. The automatic lathe or machine gets rid 
of that waste of time. When an operative or a 
manager falls ill, delay is likely to occur. By 
increasing general health and resistance to disease 
its incidence will be reduced. Accidents to 
machinery or to men are fruitful causes of delay. 
Not alone on humanitarian, but on industrial 
grounds, precautions against their occurrence are 
called for. Whilst good management keeps its 
eye upon such matters as these, it is, of course, by 
careful organisation and planning that it seeks to 
reduce delays to their smallest proportions. Henry 
Ford showed how nearly an ideal condition can be 
reached. But mass or quantity production, with 
all the facilities which it presents, is not possible 
in all cases. In heavy engineering it is out of the 
question ; and it was of heavy engineering that 
Mr. Ayre was speaking. But he is convinced that 
“the production problems which daily present 
themselves in a shipbuilding yard or marine engine 
works are capable of solution ” by “ co-ordination 
of effort towards production, plus co-ordination of 
effort in eliminating the forces retarding produc- 
tion.” We can imagine the mournful scepticism 
with which many of Mr. Ayre’s listeners received 
that statement. Each of them thought of 
all the warring obstacles that existed in his 
own works. Each recalled his own particular 
bottle-neck which nothing on earth would remove, 
or the lack of lifting and transporting equipment, 
congested yards and railway lines, scraps of red- 
tape, and a hundred like items which managers 
with the best will in the world had suffered so long 
that they had come to accept them with com- 
placency. Many members of the audience must 
have said to themselves, ‘‘ We know what to do, 
but it is the deuce and all to see how to do it.” 
Perhaps Mr. Ayre had that attitude in mind when 
he asserted that the battle of production “ will 
continue far into the post-war era,” and spoke of 
the part a younger generation will have to play. 
What function does leadership fulfil in this 
battle? That was the titular subject of the 
address. The author had much to say about it 
but perhaps nothing more to the point than the 
following: “‘ When executiveship fails to do so, 
then leadership must initiate technical progress, if 
only because the duties and responsibilities which 
belong to it bring more opportunities of becoming 
aware of the potentialities and requirements of 
industrial production than perhaps any other 
rank in an industrial organisation.’ He added, 
“Too deep an interest in the study of technical 
or scientific problems should, however, never be 
permitted to intrude upon the more widespread 
duties of leadership in the drive for production.” 
That is very true. We have an excellent example 
with us at this time. Lord Beaverbrook’s technical 
or scientific knowledge of aircraft production is, 
no doubt, of the scantiest, and his knowledge of 
factory organisation is but little greater. Yet as a 
leader he has astonished the world by what he has 
been able to accomplish. We suspect that 
he has ridden rough-shod over many precon- 
ceptions and crushed many traditions. He has 
inspired or coerced people to get over or get round 
their difficulties, and by help, persuasion, sym- 
pathy, and persistence has induced them to 





do what they thought they could not do, and to 
give up things they thought they could not give 
up. Those are the functions of great leadership. 
They are the kind of qualities which Mr. Ayre 
must have had in his thoughts when be wrote the 
two sentences we have just quoted. The “ execu- 
tive’ with its scientific and technical knowledge 
may often exaggerate difficulties. A good dose of 
common sense, administered by a competent 
leader, may then be required to put matters in the 
right perspective. 


Sense and Science 


A FEW years ago much space for many weeks 
was filled by a discussion in Nature on the use of 
the expression “ A Man of Science.” Both corre- 
spondents and the Editor expressed their views 
with eloquence and at length, but the impression 
remained with us that the discussion was incon- 
clusive. Men of science did not know, and the 
man in the street did not know, what a Man of 
Science was. That does not matter much when the 
term is used by those who are engaged in scientific 
or technical occupations. But it does matter a 
good deal when a layman, a Member of Parlia- 
ment, or a judge, or a bishop uses it. To all such, 
Science means something exalted above the 
ordinary, and the Man of Science is therefore 
endowed with the attributes of a demi-god. They 
are quite convinced that it is only necessary to 
apply Science to any problem and the solution will 
be found in next to no time. This faith prevails, 
despite a thousand disappointments. The failure 
of Science to cure the common cold or to check the 
night bomber has not reduced their belief that in 
the end it will succeed in solving both problems. 
With regard to the former, we can speak with no 
authority ; it is outside our province save as a 
victim. But as far as night bombing is con- 
cerned, we can say with some assurance that the 
antidote is less likely—much less likely—to be a 
new “‘ ray ’—beloved of the public—discovered or 
applied by the scientist than some mechanical 
device invented by the technologist. 

It is perhaps worth recalling once more that in the 
whole field of those industries which are included 
under the title Engineering, Science as such has not 
been responsible for a single major invention. The 
history of the steam engine begins before science, 
except Natural Philosophy, was known, and the 
development was carried out by a succession of 
men who made use of mechanical common sense 
rather than science. It may, of course, be claimed 
that the early steam engines of Newcomen and 
Watt made use of the scientific discovery that air 
has weight. That-is true only in a limited degree 
of the atmospheric engine, and not at all true of the 
high-pressure engine. But that detail apart, all 
the invention, all the overcoming of material 
problems, all the devising of valve gears and boilers 
and pumps and what not was done by mechanics. 
Even the steam turbine was not a scientific inven- 
tion. Turbines there had been long before Parsons’ 
day, and it was because he used his common sense 
and ‘“‘ compounded ” a multiplicity of discs that 
he succeeded where others had failed. A king 
amongst inventors was Edison, who by no fair 
stretch of the imagination could be called a Man of 
Science. The mastery of the air was achieved by 
the Wright Brothers by pluck and perseverance, for 
of aeronautical science there was little or none in 
their day—it.came afterwards. Daimler and Diesel 
were doctors, and might perhaps have been called 
Men of Science, but there is far more mechanical 
sense than science in their major inventions. The 
fact would seem to be that the Man of Science is 
not as a rule an inventor. Either he is not much 
interested in it, or lacks the ability to apply dis- 
covery to practical purposes. It is his business to 
discover the “laws of nature ’”—a convenient 
expression—and to make them clear to the world. 
He leaves it to others to make use of those laws 
if they can, or he steps in after the practical work 
has been done and tells the inventor why he has 
succeeded and in what respects he has failed. 

Our purpose in drawing attention once again 
to this fact, familiar to all engineers, is, we need 
scarcely say, not to disparage Science. No one 
could be more alive to its importance than a paper 
such as THE EnerngrER. No; what we are con- 
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cerned to do is to insist that Science—with a 
capital S—and applied science operate in different 
fields, though in the same atmosphere. It is un- 
reasonable and illogical to expect science to do 
what it is the everyday business of engineering to 
do. The scientist is the discoverer and elucidator ; 
the engineer, the inventor and applier. It would 
seem from the replies given by the Prime 
Minister in the House of Commons recently 
that the Government is not alive to this fact. 
If it has a technical problem to be solved, it does 
not stop to consider its nature, but asks a 
committee of scientists—not necessarily even 
physical scientists—to examine it. It would 
appear to share the public view that everything is 
possible to science and it does not take the pains 
to differentiate between the branches. It con- 
siders that it has done its duty if it remits the diffi- 
culty to a committee of Men of Science. As 
Sir Herbert Williams pointed out on the same 
occasion the new Scientific Advisory Council 
consists almost entirely of pure scientists and 
there is no representation of applied science on it. 
If we could convince Mr. Churchill that many 
of his problems are primarily of a techno- 
logical nature and should be submitted not 
to a scientific committee, but to a technical 
committee, we should have achieved our object. 
If he makes reply that the government enjoys the 
services of any amount of technical men, in the 
R.A.F., in the Navy, and in the Army, our reply 
would be that the outsider often sees most of the 
game, and that a useful purpose would be served 
by enlisting the help of experts in invention and 
technology who would bring fresh thoughts to 
urgent problems. 








Obituary 
LIONEL HICHENS 


THE death by enemy action of Mr. Lionel 
Hichens will cause sorrow to all who knew him, for 
he was an exceptionally lovable man. He was not 
an engineer but he was for so long associated, as 
chairman, with one of our greatest shipbuilding and 
marine engineering firms, Cammell Laird and Co., 
Ltd., that engineers had come to accept him as 
almost one of themselves. He was born in 1874, 
educated at Winchester and Oxford, and in due 





LIONEL HICHENS 


course entered Government service, where he took 
especial interest in financial affairs. He was a 
member of the Egyptian Ministry of Finance, 
Colonial Treasurer of the Transvaal and Treasurer 
of the Inter-Colonial Council of the Transvaal and 
Orange River Colony, and later Chairman of the 
Board of Inquiry into Public Services of Southern 
Rhodesia. It was in 1910 that he became chairman 
of Cammells and he was also a director of the 
Metropolitan-Cammell Carriage, Wagon and 





Finance Company, the English Steel Corporation 
and the L.M.S. Railway. 


CHARLES H. MERZ 


Ir is with very great regret that we have to 
record the death through enemy action of Dr. 
Charles H. Merz. With him also perished his two 
children, Pauline Barbara Merz and Robert 
de Satur Merz, and two of the family’s servants. 

Dr. Merz was born at Gateshead in 1874, and 
throughout his career was intimately connected 
with the development of electric power supply and 
electric traction. He had also been concerned 
with the legislative steps necessary for their 
economic development in various countries. In 
1898—after training and experience in Newcastle, 
Lincoln, London, Ireland, and other places—he 
acted as engineer for the promotion of a Bill for 
supplying electric power to works and shipyards 
on Tyneside. This was the first undertaking in 
England started primarily for electric power 
supply as distinct from electric lighting. Subse- 
quently he acted as engineer for the company, 
which was the first to use three-phase distribution 
in England at what was then a high voltage, 
6000 volts. Lord Kelvin visited Tyneside to 
inaugurate the scheme. In 1900 this undertaking 
was amalgamated with the company supplying 
electric light in Newcastle, and the combined under- 
taking (now known as the North-Eastern Electric 
Supply Company, Ltd.) was gradually expanded 
during the succeeding eight years until it covered 





Dr. C. H. MERZ 


the whole of Northumberland and Durham and 
parts of Yorkshire, an area of 1400 square miles. 
This undertaking involved the first use on any large 
scale of 20,000-volt underground cables, and also 
many new technical developments. It also resulted 
in the first extensive use in this country of overhead 
high-voltage lines. 

The Neptune Bank power station on the Tyne 
which Merz designed was put to work in 1900, and 
was the first to use large Parsons turbo-alternators. 
Tests were carried out on the equipment in com- 
parison with the marine engines at the same station 
for Sir William White’s Committee which was then 
deciding on the type of prime mover to be used in 
the first “‘ Mauretania’ and the “ Lusitania.” 
About this time Dr. Merz went into partnership 
with Colonel McLellan, who had been associated 
with him in his work on Tyneside, and founded the 
firm of Merz and McLellan. This fruitful partner- 
ship continued until Colonel McLellan’s death in 
1935. In 1903 he acted as engineer to the North- 
Eastern Railway for the electrification of the Tyne- 
side lines—one of the first two main line railways 
to electrify part of their system in England. At 
the same time he designed the Carville power 
station. 

The low cost of production obtained at Carville 
was the justification for Merz preparing a com- 
prehensive scheme for generation in large power 
stations situated on the Thames for the supply of 
London, and the important London Power Bill 
of 1905 was promoted in that year to give effect 
to these proposals. It was passed by both Lords 





and Commons Committees after lengthy inquiries 


running into several weeks, and, although it 
eventually failed from lack of time to pass the 
House of Commons itself, the principles it adum- 
brated were subsequently adopted. In the North 
of England Merz also devoted much time to 
developing the electrification of collieries, iron and 
steel works, &c., which included the use of the first 
large Ilgner sets. About the same time he was 
responsible for the installation of several much 
larger turbo-alternators than had hitherto been 
usual, notably a 25,000-kW machine which was 
sent by Parsons to Chicago. 

In 1907 Merz visited Australia to advise the 
Victorian Government on the introduction of elec- 
tric traction, and drew up an extensive scheme for 
the electrification of the Melbourne suburban rail- 
ways. He also proposed the development of elec- 
tric power from brown coal which existed in con- 
siderable quantities some 80 miles from Melbourne. 
The scheme was not finally adopted until 1912, 
when he again visited Australia. It is now one of 
the largest electric power and traction schemes, 
the system used for the railways being 1500- 
volt overhead direct current. He also laid down 
the basis of the legislation and organisation adopted 
for the control of the power industry in that State. 
In 1909 he visited the Argentine to report on the 
adoption of electric traction in the neighbourhood 
of Buenos Aires, which resulted in two large sub- 
urban railway electrification schemes being. pro- 
ceeded with, using a special protected under- 
running third rail suitable for 800 volts. 

Early in 1913 Merz visited India on the invitation 
of the Governor of Bombay to report on the elec- 
trification of the suburban railways round Bombay, 
which was successfully completed by his firm, and 
was followed by the extension of electrification of 
the main line railway over the Ghats, using elec- 
tric locomotives. The system adopted was 1500 
volts direct current, and power was largely taken 
from the Tata water power schemes, being supple- 
mented, however, by a steam power station. The 
Bombay schemes resulted in other developments 
in India. 

During the 1914-18 war Carville “B” power 
station was constructed, using a somewhat 
higher steam pressure than had been previously 
adopted in this country. This was followed towards 
the end of the war by the North Tees power station, 
which was a distinct step forward in that a steam 
pressure was adopted double that previously used, 
a special feed-heating cycle with air heaters 
instead of water economisers was adopted, and 
reheating was introduced for the first time. These 
features had been originally suggested by Ferranti. 
Their introduction in the North Tees design resulted. 
in their adoption elsewhere, notably in America, 
where Merz advised upon the general design and 
steam cycle adopted for the Crawford Avenue 
station in Chicago. General Electric (U.S.A.) 
machines were installed at that station, with one 
Parsons 50,000-kW compound unit. This was 
followed some years later by the State Line station 
adopting a compound unit of 200,000 kW. Still 
higher pressures were used at some other American 
stations, with the general design of which Merz 
was connected. 

Just before the war in 1914, the London County 
Council took up Merz’s scheme covering the power 
supply of Greater London, and engaged him to 
advise them. The prolongation of the war caused 
the matter to be shelved. The principles involved 
in that scheme have, however, largely proved the 
basis of the present arrangements in London. 
During the war (1914-18) General Smuts and Sir 
William Hoy arranged with Merz to investigate and 
report upon the use of electric traction on the main 
line railways in South Africa. Various sections 
were studied, and Mr. F. Lydall, later a partner in 
Merz’s firm, visited South Africa for that purpose. 
Immediately after the war Merz himself visited 
South Africa, and a main line scheme was pro- 
ceeded with in Natal, the longest section of railway 
in the British Empire to be run electrically, the 
system adopted being 3000 volts direct current. 
The Cape Town suburban railways were also elec- 
trified on the 1500 volts D.C. system. While in 
South Africa Merz prepared an extensive report on 
the development and control of electric power 
generally throughout South Africa, and this was 
followed by the passing of the South African Elec- 
tricity Act, 1922, which resulted in the construc- 
tion under his advice of large power stations on the 
Rand and in Cape Town, Durban, Pretoria, and 
other places, the latest Cape Town station at Table 
Bay using 600 lb. steam pressure and 800 deg. Fah. 
temperature. 

In 1919 Merz was approached by Mr. Renwick, 
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later Sir Harry Renwick, of the County of London 
Electric Supply Company, to advise upon and 
design a large new power station at Barking, the 
site originally proposed by Merz in the 1905 scheme, 
and this has resulted in the construction of the 
largest power station in Great Britain, a total of 
540,000 kW being installed on the Barking site. 
In 1925 Merz prepared and put before the Elec- 
tricity Commissioners a memorandum on the engi- 
neering features and economic advantages of a 
scheme of electric trunk mains in England and 
Scotland. This resulted in the appointment by Mr. 
Baldwin of the Weir Committee, before which 
Merz was the first witness. The Weir Committee’s 
report was accepted by the Government and 
embodied in the Act of 1926 setting up the Central 
Electricity Board and the construction of the Grid. 

Early in the war of 1914-18 Merz became a 
member of one of the Committees set up by the 
Admiralty to deal with invention and research 
under the chairmanship of Lord Fisher, the 
members of the main Committee being Sir J. J. 
Thomson, Sir Charles Parsons, and Sir George 
Beilby. This body dealt with inventions generally. 
Later when the submarine menace became acute, 
Merz was asked to organise a special Department 
of Experiment and Research at the Admiralty, and 
he was appointed by Sir Eric Geddes (then First 
Lord) as its first Director. Experimental stations 
were started at Harwich, Shandon, &c., and 
important developments took place which have 
proved of considerable use during the present war. 

Apart from the main developments referred to 
above, Merz interested himself in various allied 
technical improvements. Among these may be 
mentioned the improvements in distribution boxes, 
meters, and switchgear. In 1904 Merz suggested 
the development of a system of ironclad switchgear 
so as to get over the difficulty of exposed high- 
tension gear in confined spaces, and the first iron- 
clad panels were erected at Carville early in the 
nineteen hundreds. Early in the nineteen 
hundreds also he got the late H. F. Fullagar to start 
experiments on the gas turbine, and small machines 
were actually constructed and tested, using the gas 
turbine cycle. After 1918 many large-scale experi- 
ments were carried out at Dunston on the low- 
temperature distillation of coal. Other important 
industries with the initiation of which Merz was 
concerned resulting from the development of elec- 
tric power on Tyneside and on the North-East 
Coast were the manufacture of fused silica in 
electric furnaces and the cyanide works erected 
at Carville by the Caster-Kellner Company, later 
taken over by the I.C.I. 

Dr. Merz was a member of most of the leading 
engineering institutions and kindred bodies, and 
contributed numerous valuable papers to their 
proceedings. From Durham University he received 
an honorary D.Sc. degree. 


MURRAY BARCLAY BUXTON 


WITH great regret we have to add one more 
name of an engineer who has recently been killed 
by enemy action. It is that of Mr. Murray Barclay 
Buxton, President of the Institution of Structural 
Engineers. His death occurred on October 14th. 
Mr. Buxton was chairman and managing director 
of H. Young and Co., Ltd., Nine Elms Steel Works, 
and chairman of the Horsehay Company, Ltd., 
Shropshire. He was also a director of Skipworth, 
Jones and Lomax, Manchester; of Powers and 
Deane Ransomes, Lea Bridge Steel Works, London; 
and of the Jersey Steel Works, Jersey. He was 
educated at Repton School and Trinity College, 
Cambridge, and graduated first class in the Natural 
Science Tripos. During the war of 1914-1918 he 
served as a captain in the fifth battalion of the 
Norfolk Regiment and was awarded the Military 
Cross. He was an associate member of the Institu- 
tion of Civil Engineers. 


EDWIN AUSTIN 


Iv is with sincere sorrow that we have to 
announce the sudden death from heart failure of an 
old and esteemed colleague and friend. Mr. Austin 
joined the editorial staff of this paper in 1907 and, 
save for the interruption caused by the war of 
1914-18, remained on it until ill-health caused his 
retirement some months ago. His principal interest 
was electrical engineering, and he was in conse- 
quence well known to most of the electrical engi- 
neering firms of this country. Essentially a prac- 
tical man, he had a sufficient basis of the science 
of electrical engineering to master the principles 
of the machines and apparatus which he described 
with no little skill. One cannot imagine a more 





honest worker than he was or a more devoted 
colleague. Whatever the load put upon him, he 
was always ready to accept it without a word of 
complaint and to carry it out conscientiously. 
Until illness and worries, induced by the condition 
of European affairs which he took to heart, played 
upon him, he was of a cheerful disposition and 
enjoyed nothing better than the conventions and 
meetings which it was amongst his duties to 
attend. His career before he joined THE ENGINEER 
was that of thousands of young engineers. There 
was nothing outstanding in it. He worked with 
C. A. Parsons and Co., Ltd., for several years and 
was for a time upon the editorial staff of Mr. 
Stafford Ransome’s paper, The Eastern Engineer, 
where he developed a natural taste for writing and 
adopted the profession to which he whole-heartedly 
devoted his life. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 





CAUSE AND PURPOSE IN NATURAL LAW 


Str,—The engineer of to-day has displayed a 
tendency to raise his nose from the technological 
grindstone to which, in accordance with an honour- 
able tradition, he had almost exclusively devoted 
himself, and to ask himself, Why am I constructing 
these things ? and Does my neighbour make good use 
of them ? Our utterances, on first surveying the fields 
of social enterprise and political endeavour, may be} 
naive and uncouth, but they indicate a progressive 
mood upon which we may congratulate ourselves. 

As a symptom of the breadth of this spirit of 
inquiry, your leading article under the above title 
is particularly welcome. May I expréss my apprecia- 
tion by joining issue with the writer ? 

The writer seems to think that if an idea is anthropo- 
morphic it must be fallacious; that causes are 
universal, but that purposes are essentially human. 
Now if I say “‘ That coupling is in tension ” or “ That 
strut is in compression,”’ I am claiming to know some- 
thing very intimate about the condition of the 
coupling or the strut. I am in effect asserting (though 
I may not realise it) that ‘“‘ That coupling, if it could 
feel, would feel as I do when I am trying to prevent 
two things from getting further apart,” or that 
‘* That strut, if it could feel, could feel as I do when I 
am trying to prevent two things from getting closer 
together.”” My insight into the condition of the 
coupling or the strut—my understanding of its func- 
tion in the scheme of things—is achieved by my 
putting myself (in imagination) in its place. And this 
implies a certain interchangeability between the 
inanimate object and myself. In other words, it is 
anthropomorphic. 

William McDougall, in “The Riddle of Life,” 
shows that even the notice of cause and effect, so 
fundamental in physical science, is derived by apply- 
ing to inanimate things the arguments that are appro- 
priate to human situations. ‘“‘If,’’ says McDougall 
(I quote from memory), “‘ I insult a man and he knocks 
me down, I may well say that my incautious word 
was the cause and the blow that sent me reeling the 
effect.’’ If, again, I put some zine into some hydro- 
chloric acid, and the acid effervesces, I may say that 
the zinc is the cause of which the bubbling of the acid 
is the effect. But why do I speak of cause and 
effect ? Why am [ not content to say “‘ This happened 
and then that happened’’? Because I want to 
convey my belief that the two events are connected 
together in some significant way. At the back of my 
mind is the thought that, just as it belongs to the 
nature of a man to react violently when he is offended, 
so it belongs to the nature of hydrochloric acid to 
effervesce when zinc is put into it. All our thinking 
about the nature of inanimate objects refers back 
inevitably to the nature of men, for human nature is 
the only part of Nature of which we have first-hand 
experience. And the achievements of engineering 
science are a lasting testimony to the pragmatic 
legitimacy of our tacit anthropomorphism. 

Jonn W. Crorts. 

Edinburgh, October 19th. 


TOWNS’ GAS FUEL FOR PETROL MOTORS 


Str,—Those with experience of ordinary gas 
engines using towns’ gas with a thermal value of 
about 475-500 B.Th.U. will be somewhat puzzled at 
the very rich mixtures on which petrol motors appear 
to give best results when using towns’ gas fuel, which 
from latest tests appears to be in the ratio of 1 of gas 
to 4-1 of air by volume, this being some 100 per cent. 
rich in gas compared with the normal type of gas 





engine, and it would be interesting to learn the 
explanation. It can hardly be the compression factor, 
as experiments conducted some years ago with a low 
compression gas displacement pump using towns’ gas 
fuel showed maximum power and efficiency with a 
mixture of approximately 1 of gas to 9 of air or 
approximately the same as the correct mixture for a 
gas engine of normal compression, and even the 
higher revolutions of the petrol type motor will 
scarcely explain such a discrepancy. Practically all 
textbooks on the subject give towns’ gas mixtures of 
from 8 per cent. to 10 per cent. gas content and are 
probably based on Sir Dugald Clarke’s investigation. 
Further elucidation from Mr. E, A. C. Chamberlain, 
who gives the figures in a paper reprinted on page 239 
of your issue of October 11th, would be welcomed. 
ENQUIRER. 


October 20th. 








Sixty Years Ago 


Hot-PRESSED AND COLD-PUNCHED Nuts 


For a long time Mr. Sternbergh, of the Reading 
Bolt and Nut Works, Pa., a manufacturer of forged 
or hot-pressed nuts, engaged in active controversy 
with Hooper and Townsend, of Philadelphia, manu- 
facturers of cold-punched nuts, concerning the merits 
of their rival products. At length Mr. Sternbergh 
issued a challenge. He placed the question in the 
hands of Professor Thurston, of Steven’s Institute, 
and asked him to carry out scientific tests on the 
relative strengths of the two types of nut under con- 
ditions which would ensure complete fairness to both. 
The rival firm accepted the challenge, Professor 
Thurston undertook the tests and in due course a 
sixty-eight-page pamphlet appeared recording the 
results. To-day, few engineers would, we think, 
agree with the verdict at which the professor arrived, 
although there is not the slightest doubt that he was 
completely impartial and was guided solely by the 
results of his experiments. He found that “‘ the 
cold-punched nuts possessed a much greater average 
strength, combined with greater rigidity and slightly 
greater uniformity than were exhibited by the hot- 
pressed nuts.’’ Further, they exhibited a strength 
never attained by the hot-pressed nuts, although in 
some cases the best hot-pressed figures exceeded the 
worst cold-punched results. In our issue of October 
22nd, 1880, we discussed Professor Thurston’s con- 
clusions and illuminated them by reference to a 
recent report by Professor David Townsend on “ The 
Flow of Metals.” It was suggested, we said, that the 
verdict in favour of the cold-punched nuts was to be 
accounted for by two facts. In the first place the 
process of cold punching resulted in the fibres of the 
blank being turned downwards over a portion of the 
depth of the hole and that this hooking down increased 
the resistance of the threads to stripping. Secondly 
it was argued that during the punching there was a 
partial flow of the metal radially away from the 
punch, which induced an initial compression in the 
nut and acted to increase its resistance to bursting in 
the same manner as the initial compression stress did 
in the case of gun barrels. We did not attach much 
importance to either of these suggestions. Our own 
view was that the cold punching left a clean metallic 
surface for the tap to operate upon, while the bore of 
the hot-pressed nut would be covered with scale, some 
portion of which was bound to be left behind, forming 
part of the thread. The fact, however, could not be 
ignored #hat the difference in strength of the two 
classes of nut was not sufficient to make any material 
difference to the engineer who used them. No prudent 
mechanician, we said, pushed the dimensions of his 
bolts and nuts to so fine a degree that it became 
vitally important whether their strength fell short of, 
or exceeded, some assumed standard amount by 
3 or 4 per cent. Our final conclusion was that in all 
probability the main motive of the competition was 
the American love of publicity for its own sake and 
that although the challenger was the loser he would 
doubtlessly finds recompense in the extent to which his 
name had been brought before the notice of the 
public. 








Tae Lars Mr. J. B. Mackay.—We regret to learn 
of the death which occurred recetitly, after a long 
and serious illness, of Mr. James Black Mackay, who 


for fifteen years was a ial tative of the Vacuum 
Oil Company, Ltd. y y’s early apprenticeship 
was served with the British Westinghouse Electric Manu- 


facturing Company, Ltd., Manchester, where he took the 
special mechanical engineering course, passing through 
many departments. Then followed a period with the 
British Thomson-Houston Company, Ltd., Rugby, by 
whom he was engaged on the erection of Curtis turbines 
and auxiliary plant at the County of London Electric 
Supply Company’s generating station at Wandsworth. 
He was then associated with the Allis Chalmers Company, 
at Milwaukee and Port Washington, Wisconsin, U.S.A., 
and on his return to England was for a period with the 
Browne Engineering Company, Ltd. He gained further 
experience with John Brown and Co., Ltd., Clydebank, 
and Herbert Morris, Ltd., Loughborough. Before coming 
to the Vacuum Oil Company, Ltd., he was for a period 
of eight years with the Skefko Ball Bearing Company, Ltd. 

















Heating System with Grateless Boiler 


Ee 


RATHER remarkable heating system, having 

an automatic temperature control of the water 
used for the heating radiators, in relation to the out- 
side temperature, had been designed in France just 
before that country was overrun by the Nazis. It 
was developed asa result of the collaboration of two 
firms—Segor for the boiler and Thermocontrole for 
the temperature control device. ' 

The boiler—see Fig. 1—is enclosed in a sheet metal 
cabinet lined with asbestos. Surmounting the cabinet 
is a fuel hopper of suitable size, closed at the top, and 
filled from time to time as heating needs may require 
with anthracite. 

Inside, the fire-box of the boiler takes a roughly 
oval form, and it is without a grate. The fuel hopper 
opens into the roof of this fire-box. Fuel from the 
hopper pours down to form a pile on the floor of the 
fire-box, and the size and shape of the pile depends 
upon the exact nature of the fuel used. It will always 
have exactly the same shape for any given fuel. Com- 
bustion takes place in this pile-——-Fig. 3. 

A diagram of the construction of the boiler can be 
seen in the accompanying sectional sketches—Fig. 2. 
Details of the structure will be clearer from a descrip- 
tion of the boiler operation. Primary air for combus- 
tion enters the cabinet surrounding the boiler through 
a number of holes in the door, visible in Fig. 1, which 
shows one of the doors open. Inside the cabinet the 








FIG. 1—TYPICAL INSTALLATION 


air is heated up by heat lost through the boiler walls, 
which are not lagged in any way. Air inlet into the 
boiler proper takes place through a large-diameter 
pipe A situated behind the fuel hopper and opening 
into the case. Through this pipe the air is carried to 
a chamber B under the fire-box. Cleaning out of 
this chamber, when necessary, is made possible by a 
plug in the front of the boiler. From the air 
chamber B air passes up through a short tube D in 
the roof of the chamber, to come out under a water 
screen E situated in the back of the fire-box F. The 
tube D plays a very important réle. Its size regulates 
the amount of primary air admitted, and it is one of 
the two controls provided on the boiler. It presents 
the peculiarity, however, that once it has been 
installed the tube is never touched, unless the type 
of fuel is to be changed, in which case the boiler 
regulation has to be changed to suit the new fuel. 
The volume of primary air admitted is regulated by 
the size of the tube D and is therefore determined 
once and for all before the boiler is lighted. 

The réle of the water screen E in the back of the 
fire-box is to keep the coal from the fuel hopper 
directly above from falling into the air inlet. Coal 
falls down on to it to form a pile at its forward end, 
through which the primary air from under the water 
screen passes horizontally to permit combustion. As 
the fuel burns, the slag melts, and, it was claimed, is 
pushed towards the front of the boiler by the weight 
of fresh fuel above it, so that it can easily be removed 
in large cakes when the boiler is refuelled. 

To permit complete combustion of the gases formed 
by combustion of the fuel, secondary air admission is 
provided. Secondary air, like primary air, is taken in 
a heated state from inside the cabinet surrounding 
the boiler by a pipe G at each side of the top of the 
boiler, and enters the fire-box at the rear, behind the 
pile of fuel. This secondary air inlet is provided at 
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the front with the second of the permanent controls 
of the boiler in the form of a sheet metal disc, clamped 
over the open end of the pipe G and pierced with a 
hole. The size of the hole determines the amount of 
secondary air which can be admitted, and is changed 
only when the type of fuel changes. 

Burning gases leave the fire-box by two openings H 
at the front, to pass into a combustion chamber J 
above the fire-box. Thence the hot burned gases pass 
through flue tubes K to a smoke collector at the 
hottom of the boiler and out by the flue L at the 
rear. During this passage through the flue tubes and 
the collector, they give up heat to the water which 
surrounds these elements. This rather long and com- 
plicated course by which the flue gases have to pass, 
introduces considerable resistance, so that natural 
draught is not possible. Draught has therefore to be 





provided by means of an induced draught fan mounted 
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affected by the outside temperature; the other 
plunges into the pipe taking hot water to the radiators 
of the building. If the bent tube of the “‘ Variostat ”’ 
is to maintain a given shape, it is clearly necessary 
that any variation in the outside temperature shall 
be compensated by a proportional and contrary 
variation in the temperature of the water fed to the 
radiators. Instead of an indicator hand, as.on a pres- 
sure gauge, the bent tube of the “ Variostat ” con- 
trols an arm bearing two or more mercury make-and- 
break contactors. To understand how these control 
the system it will be necessary to sketch shortly the 
pipe arrangements of the radiator feed. Hot water is 
supplied to the radiators from a small mixing tank, 
on which the “ Variostat’”’ is generally mounted. 
The radiator supply runs out from the top of this 
tank. At the bottom the tank is fed by the return 
pipe from the radiators and by a feed pipe from the 
boiler. Each of these two feeds is controlled by a 
suitable valve, generally of butterfly or guillotine 
type. In addition, a branch from the radiator return 
pipe runs to the boiler to provide feed water, the 
amount of water supplied to the boiler from this pipe 
being equal to the amount taken from the boiler to 
supply the mixing tank. The valves controlling the 
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FiG. 2—DIAGRAMMATIC ARRANGEMENT OF BOILER 


on the flue L outside the boiler cabinet at some con- 
venient point. 

The regime of the boiler, while the draught fan 
is running, is absolutely constant, since the amount 
of both primary and secondary air and the amount 
of fuel and size and shape of the fuel pile are deter- 
mined once and for all by the construction of the 
boiler. This regime corresponds to the maximum 
capacity of the boiler. In order to permit use of the 
boiler at less than maximum capacity, another flow 
route for the gases is provided. The flue tubes and 
smoke collector are cut out of the circuit, and the 
gases rise directly from the fire-box into the chimney 
through a second flue M opening directly into the 
combustion chamber J and discharging directly into 
the chimney, by-passing the induced draught fan. 
The change-over is accomplished automatically in 
the following manner :—A thermostat controlled by 
the temperature of the water in the boiler regulates 
the operation of the fan. Whenever the water tem- 
perature falls below that desired, the thermostat 
opens the draught fan circuit. When the tempera- 
ture of the water has risen a sufficient amount, this 
circuit is cut out and the boiler reverts to the natural 
draught circuit. The actual changeover is controlled 
by a butterfly valve, which is operated by the motor 
of the induced draught fan in such a way that when 
the fan is operating, this valve closes off the second 
flue, and opens it again when the draught fan stops. 
As soon as this stoppage takes place therefore the 
maximum regime of the boiler (under forced draught) 
is replaced by a normal minimum regime with natural 
draught in which the flue tubes are by-passed and 
the gases discharged directly from the combustion 
chamber. Operation of the boiler therefore is com- 
pletely automatic, and its average output over a 
given time depends only upon the relative duration of 
forced draught operation to natural draught opera- 
tion; in other words, of maximum to minimum 
regime, both regimes being constant. 

The construction of the boiler, as has been seen, 
is such as to provide water at a substantially con- 
stant temperature, regardless of the outside tempera- 
ture or heating requirements. To provide proper 
heating to the building therefore it is necessary to 
regulate the amount of water at this temperature, 
taken from the boiler for heating purposes. When 
heating requirements increase the amount of water 
taken must increase, and vice versd. The amount of 
hot water taken out is controlled by means of the 
Thermocontrole’s ‘‘ Variostat.”’ 

The ‘‘ Variostat ’’ rather resembles a large bent 
tube pressure gauge in its general conception. A 
flexible tube runs from each end of the bent tube of 
the apparatus, each tube ending in a large bulb. The 
whole of the tubes are filled with mercury. One of 





the bulbs runs to the outside of the building to be 


admission of either hot water from the boiler or cooled 
water from the radiator return pipe are controlled 
by small electric motors, operated by the mercury 
make-and-break contactors on the “ Variostat ” in 
such a way that when the one valve is closed the other 
will be open. In some installations where such a 
system may be desirable, it is also possible by increas- 
ing the number of make-and-break contactors on the 
“Variostat”’ to provide intermediate regimes in 
which both valves will be partly open. In such cases, 
however, the total open section of the combined 
valves must always be equal to the maximum open 
section of either valve. 

Variations in the outside temperature have to be 
compensated by contrary variations in the tempera- 
ture of the water fed to the boilers, so that if the 





FIG. 3—INTERIOR OF FIREBOX 


“ Variostat ’” is to maintain its normal position it is 
clear that whenever the temperature of the water in 
the mixing tank drops below that necessitated by the 
outside temperature, the ‘‘ Variostat ’ arm will be 
moved, thus causing operation of one of the mercury 
make-and-break contactors it carries, resulting in the 
closing of the valve on the radiator return pipe and 
the opening of that on the boiler supply pipe. When 
the water has risen sufficiently in temperature to 
cause the ‘‘ Variostat ’’ arm to return to its former 
position, the mercury make-and-break contacts will 
again be reversed and the position of the valves 
reversed. 

Tests which had been carried out on this heating 
system were claimed to have given an efficiency as 
high as 93 per cent. over a twenty-four-hour period. 
Heat carried off in the gases amounted to only 
3-7 per cent. of the total available in the fuel, while 





radiation losses amounted to 2-6 per cent. Calories 
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absorbed as latent heat by evaporation of moisture 
in the fuel amounted to 0-28 per cent. of those 
available, unburned fuel left in the cinders represented 
0-25 per cent., and unburned gases accounted for 0-17 
per cent. Analysis of the smoke showed a mean 
temperature of 113 deg. Cent.; carbon dioxide content 
was 17 per cent., oxygen was 1-9 per cent., and 
carbon monoxide 0-1 per cent. 








Leadership and Direction in 
Industry* 


By WILFRID AYRE 


leadership are the nerve 
centres of industry; competition in peace time, 
their activating force. Without them no industry 
can survive. Competition can never be eliminated 
from commerce except in a Utopian world, and 
efficiency of organisation—coupled with enterprise— 
will always favourably decide the competitive issue. 
Leadership in general does not merit the loose eulogies 
sometimes given to personages associated with the 
control of industry by hero worshippers or Press 
columnists. Leadership is a virtue of industry, 
and the real driving force behind all organisation ; 
it demands the energy, will, and enthusiasm to develop 
every material resource, actual and potential, of 
which any unit of industry may be possessed. An 
inert or tradition-bound attitude towards the day-to- 
day problems of organisation, production, finance, 
or salesmanship, can never command the maximum 
economic result, or hope to raise the status of execu- 
tive or administrative authority to the highest 
level—that of leadership. Indeed, war-time experi- 
ence has proved in innumerable instances that 
peace-time standards and practices of industrial 
management, direction, leadership, and outlook 
completely fail to drive the machinery of production 
at that overload speed and capacity which emergency 
conditions demand. Im these circumstances, only 
leadership and direction of the highest calibre will 
successfully push production towards peak level 
and sueceed, by an unswerving degree of control, 
in maintaining it there. The functions of leadership 
are not merely confined to the application of academic 
rules of administration or management, or to the 
control of personnel ; in any well-ordered organisation 
each of these must of necessity be armed with freedom 
of action and decision, within, of course, the orbit 
of directorial policy. Leadership must lead and, 
through its manifold responsibilities, direct organisa- 
tion to production. 

When executiveship fails to do so, then leader- 
ship must initiate technical progress, if only because 
the duties and responsibilities which belong to it 
bring more opportunities of becoming aware of the 
potentialities and requirements of industrial produc- 
tion than perhaps any other rank in an industrial 
organisation. 

At no time is technical knowledge of greater value 
than when business negotiations are actively in 
progress. The ability to discuss, and dispose of, 
any technical problems that may arise on the spot 
rather than to “refer it back to the works,” often 
outwits competition and results in a speedy and 
fruitful conclusion of business negotiations. In the 
absence of this attribute delay is occasioned, the 
alternative to which is the untimely and often 
inconvenient presence of technicians frequently as 
unaccustomed to, as they are imexperienced in, 
the practical, if somewhat subtle, art of salesmanship. 
Too deep an interest in the study of technical or 
scientific problems should, however, never be per- 
mitted to intrude upon the more widespread duties 
of leadership in the drive for production. Experience 
shows that such work commands interest to an 
intense degree and for this reason only a strictly 
limited amount of time can properly be allotted to 
this particular phase of industrial direction. 


ORGANISATION and 


PRODUCTION PROBLEM 


The production problem in industry demands 
and deserves a large share in the functions of leader- 
ship. In shipbuilding its importance cannot be 
overrated. The conception of production in any 
works should visualise an uninterrupted flow of 
output where the factory as a whole operates at the 
same degree of efficiency as any individual process 
that is subjected to modern principles of planning ; 
where management and foremen are output-minded 
and possess exact knowledge of the volume of output 
of which the plant is capable and the target output 
aimed at, and where labour is infected with creative 
enthusiasm rather than disinterested complacency. ~ 

Production efficiency, with particular reference 
to factory organisation, is rarely regarded as having 
the same degree of importance as, say, the design 
and subsequent performance of some product for 
which a performance guarantee is required and 
cheerfully given. The degree of accuracy usually 
attained in matters of this kind is somewhat remark- 
able; something which cannot always be said of 
forecasts relating to volume of production or times 
of completion. The time required to build an engine, 
a ship, or an aeroplane is usually more seriously 





* Institution of Engineers and Shipbuilders in Scotland, 
Presidential Address, October 15th, 1940.—Abridged. 





governed by the aggregate extent of delays than by 
actual production time. Co-ordination of effort 
towards production, plus co-ordination of effort 
in eliminating the forces retarding production, will 
raise the efficiency standard of any industry, or 
individual establishment no matter what may be 
the nature of the goods produced, and the production 
problems which daily present themselves in a ship- 
building yard or marine engine works are capable 
of solution by these means. When we succeed in 
eliminating causes of delay we shall assuredly solve 
one of the greatest and pressing problems of industrial 
production. 

One of the first steps in the co-ordination of pro- 
duction is to determine a “ target’ or measurable 
standard of production within the capacity of the 
plant. Without this, volume of output becomes a 
meaningless term. Whatever the unit of measure- 
ment that may be considered most appropriate, it 
should be capable of computation and inspection 
on a weekly basis. In shipbuilding, for example, 
the basis might be either gross tonnage, deadweight 
carrying capacity, steel tonnage, or riveting output. 
The latter is a useful measure which is, or should 
be, computed weekly, and from which an estimate 
of any of the other comparable standards can be 
readily calculated. The ability to assess with reason- 
able accuracy a “target” rate of production and 
to measure its progress week by week is the essential 
element of planning and production control. The 
technique of planning has been literally forced on 
productive industries of every description by the 
inescapable necessity for greater efficiency. Without 
planning there can be no effective control of output, 
and without control there can be no efficiency in 
manufacture. Planning must envisage the whole 
scope of operations from ordering of materials to 
final delivery of ship or engines. No item of 
‘“* sequencing ”’ or routing of manufacturing processes 
should be considered unimportant enough to justify 
omission from the scheme of planning, for experience 
shows conclusively that it is often the apparently 
insignificant items which exert the greatest influences 
in controlling rate of production. In shipbuilding, 
to take one example, progress in riveting—a cardinal 
index of production—is to a very material extent 
affected by the timeous fitting of small items such 
as angle lugs, packing slips, water-tight shoes, 
screwing up of work, reamering of odd holes or 
preparation of staging. These can have a vital 
influence on the rate of riveting output—and progress 
of the ship as a whole. 


LaBourR CONTROL 


The problem of labour control and management 
is another obvious and important responsibility 
of leadership. Mere supervision is not nearly enough. 
As an essential for co-ordination there must be 
goodwill between management and the service of 
labour. This can be best achieved by real practical 
evidence of efficiency in works administration 
and due recognition of the part which labour plays 
in the plan of production. The output which we 
can expect from the inanimate machine depends 
on how we treat it. It is psychologically true that 
the same is the case with labour. Workmen will 
never fail to give of their best if their interest in the 
production problem is properly aroused and they 
are allowed to enjoy the feeling that real effort will 
be adequately remunerated. 

Methods of remuneration vary as between indus- 
tries, depending on the class of goods produced. 
Piece-work is, in some respects, an important aspect 
of shipbuilding, but no piece-work system can ever 
hope to be a substitute for efficient planning and 
co-ordination. Payment by results in shipbuilding 
is often a one-sided affair. When operatives succeed 
by the combined efforts of themselves, their foremen, 
and the management in making good earnings all 
is well, but the inequity of the system is that, unless 
piece workers of varying degrees of skill receive for 
their efforts wages at a rate considerably above a 
so-called standard time rate, then piece-work price 
lists cease to apply and a lieu rate is demanded and 
usually paid. In support of this, it can be stated 
that there is practically no such thing as a standard 
time rate for piece-working trades in shipbuilding, 
no matter what the degree of skill possessed by the 
operatives. Lieu rates are given to tradesmen who 
in return are supposed to work with piece-work 
speed; but this latter phrase is only one of the 
delusions of the “ time and a bit ”’ system. 


PropDvuCcTION CONTROL 


An appreviation of the state of world economics 
ranks largely among the responsibilities of industrial 
leadership, and these have not been lessened by 
the tendency in recent years for trade to become 
more and more affected by international considera- 
tions. It is, after all, the very existence of trade 
that creates the demand for production and it is 


trade which permits the eventual disposal of the | p 


result of production. Production of itself can never 
earn profit, so it may be convenient here to recall 
that under existing economics the only possible 
alternative to regular profit making in industry is 
the broad, easy, and slippery road to bankruptcy. 
The product of industry has to be sold for what it 
will realise and the level of profit, if any, depends 
on extent of demand, production cost, value or 





attractiveness assessed by the purchase, and skill of 
salesmen. 

Wherever we cast our thoughts over the confused 
battlefield of production, we cannot fail to realise 
how wide, if sometimes weighty, are the duties and 
responsibilities of industrial leadership. Organisa- 
tion, planning, co-ordination, finance, selling... 
these are but headings suggestive of what lies behind 
them. The organisation problem in relation to 
co-ordination of effort for increased production has 
been earnestly tackled, and with considerable success, 
by industries of great diversity of importance and 
nature of output. I seriously doubt, however, 
whether the shipbuilding and marine engineering 
industries have yet quite reached the stage where 
the potentialities of what may be called an articulated 
organisation in relation to the production problem 
are fully appreciated. Ask any responsible ship- 
building or marine engineering executive what 
amount of shipbuilding or engine output his yard 
or engine shop achieved last week, then judge my 
impeachment by the exactness of his reply! The 
fault, if fault it be, may not be attributable in the 
final analysis to real lack of enthusiasm or driving 
force on the part of the “accused”; rather may 
it be because the subject of industrial organisation 
in its fullest sense in relation to the production 
problem in shipbuilding and marine engineering has 
not, up to now, been regarded as of any greater 
importance than, let us say, the more or less detailed 
operations of frame bending, riveting, and hull 
erection, of engine machining and assembling, 
or of technical problems associated with ship and 
engine design. 

OPPORTUNITIES 


It must be acknowledged that in the present 
framework of the shipbuilding and marine engineering 
industries there are but restricted opportunities 
available to promising young men, not yet risen to 
positions of responsibility, for acquiring knowledge 
of, or experience in, the problems of organisation, 
production, and commerce. Furthermore, the facilities 
available for technical education in naval architecture 
and marine engineering provide little or no oppor- 
tunities for study of, or acquiring proficiency in, 
commercial and administrative problems of industry, 
such as accountancy and commercial law, production 
control and functions of management, salesmanship 
and general principles of business policy. 

This battle of production will not be decided by 
the outcome of the present war. It will continue 
far into the post-war era. The present time is there- 
fore most opportune to propose that the Board of 
Education, our universities, or our technical institu- 
tions should, without delay, establish a degree course 
or National Certificate in Production and Commercial 
Practice in Shipbuilding and Marine Engineering 
quite independent and apart from existing science 
degree courses in naval architecture and engineering. 
In the changed and changing world in which we now 
live, where industry, commerce, finance, and even 
politics play more vital parts than at any other time 
in our history, there would indeed appear to be 
ample justification for some recasting of the present 
university curriculum for a science degree which 
gives proficiency in what is really only a single 
phase of shipbuilding or marine engineering practice. 
The structure of such a degree course, in my view, 
largely fails to reach full stature, if only because, 
due to the curriculum limitations, it completely 
neglects that general standard of business com- 
petency which is so essential to-day for industrial 
direction or leadership. 

The future of shipbuilding and marine engineering 
must lie in the hands of the younger men who, 
having chosen the fascinating pursuit of ships or 
engines as their career, have the ambition to work 
for and attain the highest positions which these 
industries have to offer. The modern trend of industry 
clearly shows that such opportunities will arise with 
greater frequency in the future than in the past. 
Influence as a shield against inexperience or 
inefficiency will vanish; nepotism will cease to be 
an excuse for continued misdirection or production 
of obsolescent designs; only real ability, driving 
force, and the makings of leadership will and should 
succeed. 








Trainina Emptoyees.—The problem of training skilled 
employees is urgent. Equally so is the rapid training of 
semi-skilled and unskilled workers and women. A 
pamphlet recently issued by the National Institute of Indus- 
trial Psychlology, Aldwych House, W.C.2, describes train- 
ing methods, based on scientific investigation, and capable 
of immediate use by firms faced with these problems. The 
pamphlet shows the drawbacks of leaving learners to pick 
up the work by themselves or merely by watching experi- 
enced workers. In the description and illustration of 
better methods indust?ial training is divided into two 
main sections :—Instruction in the knowledge necessary 
for the job (e.g., in weaving, learners must understand the 
roeess and some of the mechanical working of the loom, 
they must be familiar with the types of thread used, the 
types of cloth woven, the technical terms, &c. Training of 
this sort is best carried out away from the shops. The 
amount necessary varies with the job) ; and instruction in 
correct, quick, and easy movement. It is shown how quite 
simple movement study principles can be used with imme- 
diate results. Emphasis is laid on the choice of an 
instructor, who should be taken off productive work while 
actually engaged on teaching. 
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Some Aspects of Rolling* 
By J. F. WHITFIELD, B.Sc. 
(Continued from page 249, October 18th) 
KvFECT OF TEMPERATURE OF RoLLED MATERIAL 


In hot rolling, temperature is the most important 
influence affecting the magnitude of the pressure 
exerted by the bar upon the rolls, apart from draught- 
ing and steel quality. Alloying elements, such as 
chromium and nickel, increase the rolling resistance 
considerably, and the steel analysis dealt with in this 
paper will therefore be kept within the range of 
ordinary mild steel of 0-15 to 0-22 per cent. carbon, 
with a maximum of 1 per cent. manganese. The 
resistance to deformation of hot steel is the all- 
important factor governing the ultimate estimation 
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FiG. 6— Relationship Between Resistance to Deformation and 
Temperature for Various Steel Qualities (H. Hennecke) 


of the forces set up in a roll stand. The existing 
information on this subject covering temperatures 
encountered in hot rolling is very scanty. According 
to the German experimenter Hennecke, it varies 
little with carbon content for the quality range 
shown in Fig. 6. This was confirmed by Puppe in his 
classical rolling mill investigations carried out in 
1909. The results of the available reliable autho- 
rities are shown in Fig. 7. Dupuy’s results are 
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obtained from tensile, and those of Hennecke from 
compression tests, whilst the higher curve derived 
from the analysis of Puppe’s results by the excellent 
Swedish authority Ekelund, is the one favoured by 
the author as being the most reliable, as it embraces 
actual rolling conditions. It will be seen that plain 
carbon steel at a temperature of 900 deg. Cent. 
requires twice the amount of resistance or work to 
deform it than at 1150 deg. Cent. 

The Ekelund curve gives a uniform drop in static 
deformation resistance or plastic stress with rise of 
bar temperature down to zero at the melting point of 
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Fic. 8—Individual Pass Curves Showing Variation of Rolling 
Torque with Bar Temperature from Three-high Mill Tests 


steel. This has been confirmed in tests on an 1lin. 
three-high merchant mill carried out by the author 
some time ago, and shown graphically in Fig. 8. 
Other similar tests carried out on a 32in. electrically 
driven reversing section mill indicate that there was 
little increase of this plastic stress with increased 
speed of rolling at constant temperature within the 
ranges of speeds observed. 
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The frictional effect between the bar and the rolls 
on the rolling resistance referred to previously is 
illustrated in the curves in Fig. 9, which have been 
plotted from a study of Ekelund’s results. These 
are chiefly confined to fairly thick material and the 
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Fic. 9—-Effect of Skin Friction Between Bar and Rolls on Resist- 
ance to Deformation (assumed coefficient of friction, 0-4) 


top curve showing the increased frictional effects on 
thin material is therefore only approximate. 


Torque Propucep In ROLiine 


This is of interest to engineers and those concerned 
in providing drives for rolling mills. When the bar 
is free to move front and back, the separating force 
between the rolls is offset from their centres a distance 
a and acts vertically upwards and downwards, as 
shown in Fig. 10. The distance a has been the subject 
of a fair amount of controversy among theoretical 
investigators, but a value of L/2 or one half of the 
horizontal contact length is not greatly in error. 
This is confirmed by American tests on roller bearing 
mills after making due allowance for the small neck 
friction. It will be readily seen that the magnitude 
of the separating force exerted by the rectangular 
bar section in Fig. 10 is equal to the area undergoing 
squeezing, namely, WL multiplied by the plastic 
stress or resistance to deformation, where W is the 
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FiG. 10—Position of Resultant Separating Force and Effect 
of Roll Diameter 


mean width of the bar. This separating force acts 
at the lever arm a to produce the net resistance to 
turning resulting from the deformation of the 
material. If the same draught is taken on larger 
diameter rolls, indicated by dotted lines in the 
diagram, the biting length L,, hence the area of 
bite W L, is increased. This greater area of material 
undergoing compression, produces a greater separat- 
ing force P,, acting at a longer lever arm (=L,/2) and 
results in a greater turning moment being required 
at the larger diameter rolls for the same draught. 
The larger rolls, however, rotate through a smaller 
number of revolutions for the same bar and draught, 
so that the total work done in rolling (as distinct 
from torque) is theoretically the same as in the case 
of the smaller diameter rolls, but with a larger 
diameter roll the torque or turning moment is 
increased. Actually, the work done by larger rolls is 
increased to a certain extent, due to their greater 
frictional effects. This leads to the conclusion that 
the smaller the roll diameter consistent with adequate 
strength, life, and ease of gripping, the less the power. 
This is made use of, as is well known, by the smaller 
middle roll in the Lauth type of mill, and in con- 
tinuous hot and cold rolling of strip where the backed 
up work rolls are made as small in diameter as 
possible. , 


ENERGY REQUIREMENTS IN ROLLING 
From the foregoing brief consideration of the forces 
developed in the rolling process, it is not a difficult 
matter to proceed a step further, and estimate not 
only the torque but the actual energy required to 





produce any given elongation of any volume or 
weight, say, 1 ton of steel, in a hot rolling mill. 

This can be done for all but the most complex 
sections, due emphasis being laid on the approximate 
nature of such estimates connected with a rolling mill 
which, after all, is not a steam turbine. Structural 
sections, such as joists and channels and rail sections, 
provide the greatest difficulty, and are almost impos- 
sible to calculate, owing to the considerable amount 
of internal displacement of the material or swabbing, 
which naturally requires greater energy for the same 
elongation than is the case with simple sections. 

As previously stated, the magnitude of the lever 
arm imposed on a pair of rolls for any given condition 
of draught and roll diameter may be obtained with 
reasonable accuracy, as one half of the horizontal 
gripping length for flat rolling such as occurs in a 
cogging mill and in the rolling of slabs, plate, sheet 
bar, and flats, neglecting the frictional effect of 
vertical collars. 

This forms the basis of comparatively simple 
relationships giving the net energy for actual rolling 
per pass or over a number of passes, as may be 
required. 

These are admittedly of little value to the practical 
rolling mill man, who at this stage may well ask, 
“Well, what is the use of all this?” The roll 
designer knows from experience what his rolls will 
stand, and also to a large extent the engine or motor 
driving them. If these are up to their job, he 
naturally does not worry particularly about ques- 
tions of power. Again, the designer of a mill housing 
or stand, if he did calculate the separating forces to 
be encountered in normal rolling on the lines pre- 
viously described (which is doubtful) would most 
likely multiply his results by ten to be on the safe 
side, and to cover for impact and the damaging effect 
of a bar collaring on the rolls. The value of these 
estimates of rolling force and power is purely an engi- 
neering one, inasmuch as they enable the actual work 
done on the material by the rolls to be calculated at 
least approximately. Knowing this, and the corre- 
sponding power input to the rolls, the important 
effect of roll neck friction losses can be studied, par- 
ticularly in cases where the friction coefficient of the 
bearing material is not known. Power input to the 
wobblers can be subjected to measurement, but what 
happens after the roll necks, between the rolls and 
the material, cannot be measured. 

These previously mentioned estimates, along with 
actual rolling mill tests, also help in the choice of 
suitable mill-driving units, keeping in mind that 
these should have a sufficient margin of power to 
enable the mill manager to break his rolls, or perhaps 
less expensively his wobbler boxes, with comparative 
freedom when rolling cold material. 

The curves shown in Fig. 11 are based on power 
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Fic. 11—Actual Measured Energy Requirements, Bronze 
Bearing Mill, Grease Brick Lubrication 


consumption tests carried out by the author on an 
electrically driven 32in. two-stand reversing section 
mill. These show the net energy required at the roll 
necks, excluding motor, pinion, and light load losses 
for simple and complex sections plotted on a basis of 
total elongation through the mill. The effect of 
swabbing and side work in the case of sections in 
increasing the energy required will be noticed. The 
dotted curve is the calculated net total energy require- 
ments for pure rolling, estimated along the lines pre- 
viously mentioned for the simple sections covered by 
the curve (a). The difference between these two 
curves represents the energy lost in overcoming 
friction at the roll necks, which in the case of the mill 
in question were running on ordinary bronze bearings 
with grease brick lubrication. As will be seen, the 
roll neck loss is appreciable, and a survey of the 
possible methods of reducing this loss may be of value. 


Rott Necker Friction 
This is the greatest source of loss incurred in the 


transmission of power from the rolling mill driving 
unit to the section being rolled, except in the most 
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modern roller-bearing installations. Reduction of 
roll neck friction naturally results in decreased power 
consumption, or, conversely, liberates more power 
for useful rolling. In addition, a longer life is obtained 
from the bearings, resulting in fewer replacements 
and lower maintenance costs, and also the gauge or 
profile accuracy of the finished product is maintained 
ever longer periods, thus reducing the necessity for 
frequent roll adjustment to allow for bearing wear. 
This latter pomt is of considerable importance when 
the mill delivers its products to roller straightening 
machines. 

Despite the arduous and diversified duties imposed 
on a roll neck bearing in a mill stand, engineers in 
this country and also in Germany and America have, 
for the last twelve years, sought means of improving 
the efficiency of their roll neck bearings on both new 
and existing mills by numerous means. The chief 
of these are in the provision of the following types of 
bearings in order of minimum friction loss :-— 

Roller bearings. 

Flood lubricated sleeve or Morgoil bearings. 

Non-metallic fabric or synthetic resin bearings. 

Foreed lubricated white metal bearings. 
Ordinary bronze bearings with grease brick lubrica- 
_ tion come last in order of merit ; their efficiency, as 
may be expected, varies considerably with effective- 
ness of lubrication and the presence of water and 
seale, apart from the influences of bad design and 
inadequate bearing area. 

ROLLER BEARINGS 

These represent the ideal form of roll neck bearing 
from the point of view of journal efficiency, their 
coefficient of friction being as low as 0-0022, remain- 
ing practically constant for all conditions of loading. 
They combine minimum friction loss, however, with 
maximum capital cost, as compared with bearings of 
other types. 

Their chief sphere of usefulness has been in hot 
and cold strip mills where bearing efficiency in the 
reduction of thin material is of the utmost importance 

as will be shown later. They have been applied 
to a number of section mills on the Continent, but 
during the investigation of their possible adaptation 
on the 32in. reversing mill previously mentioned it 
was found that, although roll changing was not 
seriously affected, the space occupied by the bearings 
limited the minimum roll centres and hence to a 
certain extent the life of the rolls. Reduction in 
bearing diameter would, of course, have necessitated 
smaller and weaker necks, which was impracticable. 
The solution of this lies in needle type roller bearings. 
These at the present time do not appear to have passed 
out of the experimental stage, but it is to be hoped 
that. they soon will. 


FLoop LUBRICATED BEARINGS 

These chiefly take the form of the well-known 
Morgoil bearing and replace the small rolling contact 
friction of the roller bearing by the almost equally 
small frictional drag of a fluid film between the 
moving surfaces. They are tending to replace roller 
bearings on continuous mills by virtue of their 
relatively smaller cost and the absence of ripple 
marks on the finished strip, which have caused trouble 
with roller bearing installations. -Morgoil bearings 
require precision fitting to the roll necks, and skilled 
attention, and are used where roll changing is not 
frequent, as in continuous mills. According to the 
manufacturers, their coefficient of friction is 0-003, 
and they thus compare favourably with roller bear- 
ings in this respect. 


Fasric BEARINGS 


These are bemg widely used in this and other 
countries for a variety of duties, including internal 
combustion engine big ends. The substance takes 
the form of numerous layers of cotton fabric impreg- 
nated with a synthetic resin compound (with the 
addition in some cases of graphite) and hot moulded 
under pressure, generally to the final shape of the 
bearing. 

When run dry, the material has the effect of an 
efficient brake, and with pure grease lubrication gives 
a performance similar to that of a bronze bearing 
with a similar lubricant. With water lubrication 
only, however, the coefficient of friction is reduced 
enormously. In many classes of mills, given adequate 
backing up of the surrounding chock, their initial 
cost, depending upon size, ranging from two to three 
times that of an equivalent bronze bearing, has been 
considerably outweighed by the resulting extended 
life in the region of at least six times that of bronze, 
apart from power saving. It may be added that on 
large necks, such as a 40in. cogging mill, their initial 
cost is the same as ordinary brasses. Roll neck 
chocks incorporating fabric liners do not suffer from 
the space limitations of roller and fluid bearings, 
and in many cases may be easily substituted in place 
of existing bronze bearings, hence their increasing 
popularity in ordinary merchant mill installations, 
and the reason for their more detailed study in this 
paper. 

Fabric material possesses relatively low resistance 
to crushing, and requires adequate support ; also its 
thermal conductivity is low ; consequently the heat 
from the roll neck must be absorbed by a liberal 
supply of pure water, preferably at a pressure of 
20 Ib. to 30 lb. per square inch. Purity of the water 





is essential, together with the elimination of scale 
inclusion by means of suitable guards or covers. 
Despite the opinion that these bearings demand high 
speed to maintain the water film, their success has 
also been established on low-speed heavy-duty mills. 
Although their coefficient of friction rises when the 
surface speed drops below 200ft. per minute, the water 
film is maintained, and at least one cogging mill in 
this country is running successfully on fabric liners. 
The addition of oil in the water supply to form a dilute 
emulsion has also been tried out with a still higher 
resulting bearing life, particularly at low speeds. 
American fabric material is at present superior to that 
obtainable in this country, although British manu- 
facturers are making strenuous efforts to achieve 
equality with the American product. 


Forcep LUBRICATED BEARINGS 


These have been developed successfully, particu- 
larly in this country, and their efficiency lies between 
plain bronze and fabric bearings. 

They are usually fed with heavy grease at pressures 
of 50-lb. to 100 Ib. per square inch or higher, from an 
independent multi-point grease pump, and _ incor- 
porate bronze liners or preferably white metal run 
up in cast steel water-cooled chocks. Roll necks, as 
in the case of fabric bearings, should be ground and 
a bearing life of 80 to 100,000 tons of blooms is possible 
on a cogging mill with well-designed grease ducts, 
adequate protective scale guards, and a suitable 
choice of white metal. This may be compared with 
at least 200,000 tons on good quality fabric bearings. 

Forced feed lubrication possesses certain dis- 
advantages on multi-stand, three-high merchant mills 
involved in frequent roll changing, owing to the extra 
time taken in coupling up the grease and water cooling 
pipes and in certain cases such as this fabric bearings 
are more suitable. 

On three-high roughing and on reversing mills, 
however, forced lubricated chocks are a very con- 
siderable improvement from the point of view of main- 
tenance and reduced energy over the old type of 
bronze bearing, as will be shown later. 


Rott Neck JOURNAL EFFICIENCY 
Having outlined briefly the methods which have 
been adopted to reduce roll neck losses by the use of 
improved types of bearings, it may be of use to clarify 
and illustrate their relative performance on various 
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Fic. 12—Variation of Roll Neck Journal Efficiency, Different 
Types of Bearings and Mills 


types of mills, particularly as a comparison of different 
coefficients of friction tends to be misleading. 
The roll neck journal efficiency of any mill roll 
stand may be expressed as 
Work required to deform the material 
Work supplied to the wobblers 





or 
E 
E+E, 

where E is the net work required to deform the 
material and E, the work required to overcome 
friction in the roll necks. Using the expressions for 
net rolling energy previously mentioned, an expres- 
sion may be obtained for roll neck journal efficiency 
involving the coefficient of friction of the bearing 
material assumed to be known, together with the roll 
diameter, neck diameter, and draught. From this 
expression, the journal efficiency and energy loss 
curves shown in Figs. 12 and 13 have been constructed 
from what are considered fair average values of the 
frietion coefficient of various bearings, having in mind 
that these values, particularly on bronze or even 
fabric bearings, may vary appreciably with conditions 
of lubrication. 

It will be seen from Fig. 12 that when the draught 
becomes smaller, as compared with the roll diameter, 
as is the case with thin material on normal mills, the 
journal efficiencies fall. This is because, as mentioned 
before, the separating force on the necks is greater 
on large diameter rolls for the same draught, and thus 
for the same work done on the material, which results 





in a relatively greater roll neck friction loss, and hence 
a lower journal efficiency. The curves emphasise 
the great importance of efficient bearings in mills, 
such as plate, sheet bar, and sheet mills, rolling com- 
paratively thin stock. They also indicate the general 
performance of the various types of bearings already 
discussed. 

Bronze bearings, as will be seen, may easily absorb 
40 per cent. of the wobbler energy, as was confirmed 
by the tests shown originally in Fig. 11, which should 
be distinguished from total energy, as there are other 
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Fic. 13—Hnergy Absorbed in Roll Neck Friction 


losses incurred in the mill drive, as indicated in Fig. 14. 
Pictorially, this serves to show the various energy 
losses in a typical electric reversing mill drive, incor- 
porating the usual Ilgner set. The ultimate useful 
work done in rolling can be seen, and in this general 
case is 43 per cent. of the input to the M.G. set 
induction motor, and 52 per cent. of the input to 
direct D.C. or A.C. drives. This is the overall mill 
running efficiency neglecting light load losses on the 
mill, and in this case those of the Ilgner set, the latter 
particularly considering that they are generally in 


APPROXIMATE 
PERCENTAGES 
ie ee 
ILGNER SET LOSSES 
17 (Exciupina LiehT LaaD) 
a. ~ privina MOTOR LOSSES 
Lane INION & TRANSMISSION LOSSES 
ROLL NECK LOSSES 
29 (ORDINARY BRASSES) 
USEFUL 
43 ROLLING 
WORK 





“THe Exemesn” Swain SC. 
Fic. 14—Comparative Running Losses for !Typical Electric 
Reversing Mill Drives 


the region of at least 200 kW, drops the overall effi- 
ciency still further if there is a lot of idle time in 
the mill. 

Fair average values assumed for individual pee i 
efficiencies of the various parts of such a drive are 
Per cent. 


Iigner set... .. osibesg see 83 
Main mill motor or motors : 92 
— stand and transmission \ (efficiently 1 lubri- 


cated) 
Roll necks bronze bearings 60 
To summarise this section of rae paper, the following 
are fair estimates of the savings to be expected for 
the various types of bearings just reviewed, as com- 
pared with ordinary brasses, expressed as a percentage 
of the input to the main driving motor :— 
Foreed 


Roller or 


feed Fabric Morgoil 
lubrication. bearings. bearings. 
Per cent. Per cent. Per cent. 
Cogging and slabbi 
cite con 29 32 
Section mills ... ... 20 34 39 
Plate and sheet mills 25 44 51 


Where an Ilgner set is used, the previous savings, 
expressed as a percentage of the electrical input to 
the Ilgner set induction motor, are approximately 
three-quarters of the above figures. 
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Strengthening ‘“‘Ni-Hard” Irons 


by Annealing 


Ir is well known that the 4} per cent. nickel, 14 per 
cent. chromium white cast iron known as “‘ Ni-Hard ”’ 
provides improvements in hardness and resistance to 
abrasion over conventional unalloyed white cast 
irons. It is not so well recognised that this alloy iron 
also offers increased ‘ toughness”? oyer the plain 
irons, presumably because this property is often 
secondary to the greater need for wear resistance and 
is seldom emphasised. Recent laboratory tests 
show that this superiority is further increased by a 
low-temperature annealing for the relief of casting 
stresses. 

Results which are typical of the superior pro- 
perties of Ni-Hard are shown by the following data :— 


Transverse.* 








Type. Load, Deflection, Brinell 
pounds. inches. hardness. 
Plain jvon : 
Sand cast nw a 3105 0-069 418 
TRE cca ccs. ane 2545 0-068 430 
Ni-Hard : | 
Sand cast Fy 2390 0-085 627 
jAnnealed ... ... ... 4570 0-113 632 
Plain iron : 
Come ean eae 0-076 532 
jAnnealed ... ... ...) 4140 | 0-080 | 488 
} } 
Ni-Hard : 
Chillcast ... . ? 4220 0-106 | 707 
tAnnealed 5530 0-116 | 713 
| 





* 1-2in. diameter bars, 12in. span. 
+ Annealed for twenty-four hours at 190 deg. Cent. 
; Annealed for three hours at 200 deg. Cent. 


Unalloyed white iron does not respond readily to heat 
treatment, but with the nickel-chromium iron the 
low-temperature anneal increases both transverse 
strength and deflection, and consequently toughness, 
without appreciably altering hardness, The supe- 
riority of stress-relieved alloy iron over plain iron is 
very striking, particularly when the higher hardness 
values are also taken into account. Contrary to a 
popular opinion, chill-cast alloy irons of this type are 
superior in strength properties to the sand-cast 
material. 

It is customary to submit nickel-chromium iron 
castings to the low-temperature anneal in the range 
150-320 deg. Cent. Such tempering should be prac- 
tised to relieve casting stresses which exist when 
cooled normally to room temperature ; it is particu- 
larly desirable in castings of complicated design and 
varying section. Tensile specimens showed a 50 per 
cent, increase in tensile strength when annealed for 
three hours at 210-deg. Cent. over sand-cast bars of 
the same composition, unannealed. 

As a result of laboratory tests and industrial 
experiences, it is recommended by the Bureau of 
Information on Nickel that nickel-chromium-iron 
castings be treated as follows for maximum strength 
and resistance to shock :— 

(1) Heat slowly to 200-320 deg. Cent., holding for 
one hour per inch of section thickness, plus three to 
six hours, and cool to 100 deg. Cent. at a very slow 
rate (sixteen to twenty hours is desirable). As a 
better alternative large sand castings cooled to 
760-650 deg. Cent. from the casting temperature may 
be placed in a furnace preheated to 320-570 deg. 
Cent. and permitted to cool at a controlled rate of 
0-15 deg. Cent. per hour to 570 deg. Cent. The rate 
of cooling from 570 deg. to 100 deg. Cent. should be 
not faster than 25 deg. per hour ; in other words, such 
castings should cool down gradually for twenty hours 
or longer. 

(2) Chilled nickel-chromium-iron castings, particu- 
larly large ones, should be stripped of their chills 
after solidifying throughout and permitted to cool 
in sand, an insulated pit, or a preheated furnace, as 
in (1). If the cooling rate from 570-100 deg. Cent. 
exceeds 25 deg. per hour, they should be reheated to 
200-320 deg. Cent. and slow-cooled as previously 
described, 

Proper observance of these directions for the 
anneal will, the Bureau states, largely eliminate the 
cracking of castings in the mould, and will avoid 
spalling, chipping, and cracking in service, conse- 
quently ensuring the benefit of the high abrasion 
resistance. 








AwaAkpD or GrorGE Mepats.—The George Medal has 
been awarded to Mr. George A. Howe, Mr. William 
Sigsworth, and Mr. George S. Sewell, all engaged in the 
petrol industry. During a recent air raid, bombs were 
dropped on an oil depot, petrol tanks being pierced in 
several places, causing serious fires. Mr. Howe showed 
outstanding leadership and organisation in fighting the 
fires and conspicuous bravery in entering the tank com- 
pound, which contained burning spirit, to open the valves 
so that the stock could be transferred. He was assisted 
by Mr. Sigsworth, who also entered the tank compound, 
and Mr. Sewell led a party of men into the tank compound 
and was also continually on the tank roof, while the gas 
inside was burning, endeavouring to extinguish the flames 
by playing foam over the tank top and placing sandbags. 





Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


The United States Steel Industry 


Active conditions continue to characterise the 
American iron and steel industry. For September the 
production of pig iron totalled 4,159,700 tons, and the 
daily output in that month increased to 138,600 tons, 
compared with 136,711 tons in August. For the first 
eight months of this year the total production was 
28,297,245 tons, compared with 19,888,058 tons in the 
similar period of 1939. On October Ist there were 193 
blast-furnaces in operation, against 190 at the beginning 
of September. In addition, another furnace in the Pitts- 
burg district restarted during October. The exports of 
pig iron in August reached 121,948 tons gross, of which 
Great Britain took 119,193 tons. Whilst there is no general 
scarcity of pig iron, some of the American steel works are 
exchanging scrap for pig iron, ton for ton. Lately there 
has been a certain amount of buying for forward delivery 
into the first quarter of next year, but this is regarded as a 
precautionary measure on the part of some consumers who 
fear that the market will become tight later on, The 
scrap market became rather unsettled as a result of the 
export embargo and dropped 25c, to 50c. per ton in some 
districts, whilst at Pittsburg it increased 50c. to 
21 dollars to 21-50 dollars delivered steel works sidings. 
Railway scrap rose to 22-50 dollarsto 23 dollarsand railway 
specials to 25 dollars to 27 dollars. One effect of the 
export embargo has been to make scrap more plentiful in 
the Eastern Pennsylvania market and the price has 
receded 50c. It is now about 20 dollars d/d buyers’ 
works. In August 346,087 tons were exported, compared 
with 326,546 tons in July. Of the exports in August, 
137,429 tons went to Japan, 136,604 tons to Great Britain 
and 55,117 tons to Canada. There is a movement afoot 
to stop the export of scrap and iron ore from the 
Philippine Islands to Japan, North China and Manchukuo. 
The production of steel in the United States averages 
about 92-60 per cent. of steel ingot capacity. It is 
interesting to note that the electric steel furnace capacity 
in the United States is increasing, and early next year will 
reach 2,350,000 tons per annum, 


The Pig Iron Market 


The general situation in the pig iron market is 
satisfactory, inasmuch as there is sufficient pig iron pro- 
duced and distributed to enable consumers engaged upon 
essential work to keep in operation and to leave a small 
surplus. In some cases works have a little reserve, but 
since the practice of holding stocks is frowned upon by the 
Control these do not amount to a large tonnage. The 
foundry iron position so far as high-phosphoric qualities 
are concerned is comfortable and the light castings makers, 
who are the largest consumers of this grade, are not yet 
working so near to capacity as to absorb the full output. 
This industry is better off for work than in the earlier part 
of the year, but few establishments are operating to 
capacity, although some of them of late have been able 
to obtain Government contracts. Some improvement 
appears to have taken place in the hematite position. A 
little while ago there was a noticeable stringency in 
supplies and applications for licences were not infrequently 
refused ; but the Control has been able to obtain supplies 
of suitable quality pig iron from abroad, and the arrival 
of this has eased the situation. Licences are now issued 
more freely and it has been a relief to the heavy engineering, 
machine toolmakers and motor-car manufacturers, most 
of whom are employed upon Government work and who 
are the principal users of this description of pig iron. 
Consumers of low-phosphoric iron are also securing better 
supplies, the Control having taken the same action as in 
the case of hematite. The demand for high-phosphoric 
foundry iron has improved of late and is largely the result 
of slightly better conditions which have developed in the 
light castings industry. Reports have been current 
recently that the price of coke is likely to be advanced, but 
the general view is that no increase will be made in this 
material until there is a general increase in the price of 
iron and steel produets. This has been anticipated for 
some time, although no official statement has been made. 
It is understood, however, that an investigation has been 
in progress which has made out a strong case for an 
advance in prices. In many instances consumers have 
placed contracts for delivery to the end of the year and 
beyond, but on terms which will require them to pay the 
price ruling on the date of delivery. 


The North-East Coast and Yorkshire 


It is generally accepted by the trade that the 
revised system of distribution has effectually stopped many 
leakages and that the use of steel is now almost fully con- 
fined to essential purposes. On the North-East Coast the 
steel works are operating at capacity. The importation of 
large tonnages of finished steel from the United States and 
some Empire markets has ensured adequate supplies for 
some time to come. These importations, which include 
most descriptions of steel in most general use, may 

regarded as a Government reserve and will be distributed 
under the direction of the Control. The demand is still 
excessive for all kinds of structural steel, but the position 
has been improved as the result of increased outputs by 
the re-rollers, who have received of late fairly generous 
allocations of imported billets. There is, however, a 
pressing demand for small sizes of bars and sections which 
this branch of the industry produces, and many of the 


works have still considerable arrears of orders to overtake. 
or 


Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


phenomenal demand for sections of all kinds, and the 
Sheffield steel works in particular are turning out large 
tonnages of basic steel. All the plants producing this 
description are operating at capacity. The demand for 
acid carbon steel from the armament industries is particu- 
larly heavy and seems to be increasing. 


Scotland and the North 


The Scottish steel works continue in active 
operation and even so have difficulty in meeting the hea 
requirements of the consuming industries. The shipyards 
take large quantities of steel and in other directions there 
has been little relaxation in the pressure for supplies of 
structural steel, although it is said that the constructional 
engineers are not so busy as they were a month or two ago. 
This, however, cannot be said for the shipyards, which 
have a big programme of naval and mercantile building 
in hand. Large quantities of plates are being taken up 
and the position appears to have become less stringent in 
the latter department, possibly as a result of the imports 
of finished steel from the United States. The whole class 
of consumers are pressing for supplies, including the rail- 
ways, locomotive builders, engineers, wagon builders and 
collieries. The demand from the latter for steel arches and 
rails has been maintained at a high level for a long period. 
Practically all the engineering establishments in Scotland 
are busy, and the requirements of the marine engineers 
and power plant makers have been rather more noticeable 
of late. There is a particularly sharp request for bars of 
all diameters, although the call for the smaller sizes seems 
the more urgent at the moment. Consumers of iron and 
steel in Lancashire are pressing output to the limit and 
their requirements of all descriptions of steel are on an 
exceedingly heavy scale. There has, perhaps, been a slight 
easing in the call for structural steel, as the constructional 
engineers are less busy than they were ; but the slackening 
in the demand is scarcely noticeable. Large tonnages of 
plates are moving into consumption and users appear to be 
receiving more regular supplies, although, thanks to the 
supervision of the Control, there has at no time been much 
to complain of in this respect. 


Copper and Tin 


There is not much change in the copper position 
in Great Britain. Large quantities are passing into con- 
sumption and all consumers are working practically at 
capacity. The demand is principally from the armament 
industries and the Control takes care to see that these are 
well provided with copper. There does not, however, 
seem much metal to spare for non-essential work and 
licences are difficult to obtain for anything which appears 
to come within this category. In the United States the 
position has strengthened considerably and the demand 
has become extremely active. Officially the domestic 
quotation is 12c., but outside producers are asking pre- 
miums and 12-75c. is reported to have been quoted. 
Apparently there is not sufficient eopper to go round and 
the producers are carefully scrutinising their orders. So 
great is the pressure to obtain supplies on the part of 
consumers that there has been some talk of applying to 
the American Government for a suspension of the import 
duty for a time until the position becomes more normal. 
There has also been an expansion in export inquiry and 
the quotation has been raised from 10-40c. to lle. The 
export demand seems to be principally from the South 
American countries, but it is reported that Russia has also 
been making tentative inquiries. It is, however, difficult 
to get any offers of export copper.... The tin market 
has been steady, although there has not been a great deal 
of business passing on the London Metal Exchange. In 
the East the sales have been fairly good and in one day 
approached nearly 400 tons. Supplies in Great Britain 
are plentiful and firms engaged in the war industries are 
receiving their full allocations. Export licences, also, are 
granted with a certain amount of freedom and there seems 
to be a general expectation that this market is on the 
verge of greater activity. It is expected that at the end 
of the month export licences will be issued for the United 
States and that there may be considerable buying. It is 
reported that the United States Government has decided 
to erect a tin smelting plant to deal with Bolivian ores. 
The productive capacity, it is said, will be 18,000 tons of 
fine tin per annum. 


Lead and Spelter 


The position of the lead market in Great Britain 
is unchanged, but in the United States busy conditions 
have developed. There is no shortage of supplies to British 
consumers and the armament firms are obtaining all the 
lead they need. The situation in America seems to have 
become more stringent and the quotation is now 5}c., New 
York. The American Bureau of Metal Statistics has 
issued figures showing that the domestic stocks of refined 
lead on August 3lst were 43,321 short tons, compared 
with 117,985 tons at the end of August, 1939. This is 
described as less than one month’s consumption at the 
rate of deliveries, which has been in progress in that 
country for some time. The deliveries last August 
amounted to 51,643 tons, compared with 45,025 tons in 
the previous A t. A controversy has arisen in Canada, 
regarding shipments of lead to Japan and efforts are being 
made to prevent the export of 4000 tons of bars to that 
country. ... Whilst the spelter position in Great Britain 
is satisfactory to the extent that no war-time industry is 





Supplies of plates, also, appear to be 1g CC S 
with greater regularity and, erally speaking, so far as 
finished steel is concerned, they have not much to com- 
plain of. The sheet makers on the North-East Coast are 
working full time and the production is passing into imme- 
diate use. The demand arises chiefly from Service require- 
ments and other priority users. The pressure of eon- 
sumers to obtain supplies has been experienced by the 
Yorkshire steel industry for some time without any 
relaxation. As in other parts of the country, there is a 





finding it difficult to get the metal it requires, there do 
not appear to be supplies for any but national needs. The 
demand has broadened considerably in the United States 
and the quotation is now 7}c., East St. Louis. There has 
also m a good export inquiry in that country and 
premiums have been offered by buyers. Japan is 
reported to have bid as high as 8}c., f.a.s. There is no 
doubt that a great deal of the recent activity in the 
American smelting market is due to the armament drive 
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Notes and Memoranda 
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Rail and Road 


Propucer Gas LorrrEs.—Carter, Paterson and Co., 
Ltd., after operating nearly a score of producer gas 
vehicles of 3 to 4 tons capacity for some time, now 
plan to increase the number to over 100, of which 60 will 
have the plant mounted on a trailer and the remainder 
will have chassis-mounted equipment. 


UNDERGROUND Ratiway For Cutna.—Plans are being 
considered for the first underground railway in China 
to be constructed in Shanghai within three years by a 
group of Japanese interests. Application for permission 
to construct the railway are reported to have been lodged 
with the city authority of greater Shanghai. The railway, 
it is reported, would be 25 miles in length and would cost 
£5,000,000. 


Roap Havutace Waces Boarps.—The Ministry of 
Labour and National Service announces that the Area 
Wages Boards set up under the Road Haulage Wages 
Act, 1938, have now been reconstituted, and that arrange- 
ments have been made for each of the Boards to meet at 
an early date. The names of the Boards are as foliows :— 
Metropolitan, Scotland, North-Western, North-Eastern, 
South-Eastern, Eastern, East Midland, West Midland, 
Northern, Wales, Western. 


ProposED Ir1sH Coast Roap.—The Wicklow County 
Council is proposing to acquire land compulsorily at 
Dunbur, Kilpoole, and Magherymore, for the purpose of 
building a new link coastal road to connect with Brittas 
Bay county road and on to Arklow. The proposal revives 
a plan first formed in 1848, when the relief works after 
the famine were being undertaken. Opposition to the 
scheme is forthcoming from landowning interests on the 
grounds of destruction of amenities. 


CHIcAGO—FLORIDA STREAMLINE TRAIN.—A new stream- 
line coach train is being built for the Illinois Central 
System to run between Chicago and Miami, Florida. 
Delivery is expected about December Ist. It will consist 
of lightweight coaches, a dining car, and a tavern (lounge) 
observation car; there will be seating accommodation 
for 254 passengers. The Illinois Central System will 
operate this train jointly with other railways concerned. 
The overall time to Miami will be 29} hours. 


Roap HavutaGE Rates.—The Minister’s attention has 
been drawn to the tendency of haulage rates to increase. 
He believes that the industry appreciates the importance 
of restricting increases to those rendered necessary by 
increases in costs, and will be ready to co-operate in any 
measure which during the present emergency he deems 
essential in pursuance of the Government’s policy of pre- 
venting any unnecessary increase in the cost of living. In 
the interests of all concerned, and with a view to avoiding 
as far as possible the necessity for formal Orders, the 
Minister requests that no general increases in rates cus- 
tomarily charged be made without submitting the pro- 
posals to the Regional Transport Commissioner. 


THe Tarr Ram CENTENARY.—The past month has 
seen the centenary of the opening of the first section 
of the Taff Vale Railway. The 16 miles. between Cardiff 
and Abereynon (then known as Navigation House) 
was started on October 9th, 1840. The Taff Vale was not 
the first railway in Wales, being antedated by the Swansea 
and Mumbles (1806) and others, but it was, says the Rail- 
way Gazette, certainly the first of commercial importance 
in Wales, providing railway service for the already 
rapidly expanding coalmining and ironworks industries 
of the Merthyr district, and later of the Rhondda and 
neighbouring valleys. The Taff Vale Railway was pro- 
moted by local ironmasters, coal exploiters, and shippers, 
with a view to supplementing the primitive and tedious 
road, canal, and tramroad facilities which linked these 
growing centres of production with Cardiff and the 
Bristol Channel. The company’s Act of incorporation 
dates from June 21st, 1836. 


Air and Water 


Bic Dam ComPLeTeD.—Recently the Chickamauga 
dam, the newest power development of the Tennessee 
Valley Authority, was inaugurated by President Roose- 
velt in the presence of more than 50,000 visitors. The 
President said that the benefits of the T.V.A. programme 
were being shared by seven Southern States. 


Wua.LeE Or For Brirain.—A whaling fleet of three 
factory ships and twenty-one killers will sail from Halifax, 
Nova Scotia, this autumn for the Antarctic. Between 
1000 and 1500 men will sail with the expedition, which is 
being made under the joint supervision of the British 
Government and the Norwegian Government now in 
London. It is reported that each factory ship is capable of 
holding between 10,000 and 15,000 tons of whale oil. 


Worxkinc Hours on MerseysipeE.—The Liverpool 
Chamber of Commerce has been considering the question 
of working hours during the winter months, and the 
suggestions made of shortening the time for lunch, the 
continuation of Summer Time, and releasing the work- 
people as soon as possible after 4 p.m. The Liverpool 
Port Emergency Committee has sent a letter to the 
Ministry of Transport stating that the question should be 
dealt with on a national basis. 


AMERICAN ArRcRAFT.—At Baltimore last month Glenn 
L. Martin, an aircraft manufacturer, began the first of a 
series of plant expansions which ultimately will more than 
double the company’s present floor space, to 3,000,000 
square feet. This is the first ground broken in the national 
defence expansion programme, as the Martin Company 
begins preparation for mass production of aeroplanes. 
This first increment of expansion is being financed with 
the company’s own funds, and will give the company 
about 400,000 square feet of additional floor space for 
the assembling of its ‘‘ Navy Bay ”’ largest aircraft. 





Miscellanea 


War EmerRGENCY Strations.—The Central Electricity 
Board has adopted without modification the South-East 
England and the South-West England and South Wales 
Electricity (Alteration and Extension) Schemes, 1940, 
details of which were published on September 27th. 
Copies of the schemes, price 1d. each, may be obtained 
from H.M. Stationery Office. 


EXPATRIATION OF BUSINESSES PROHIBITED.—Under a 
recent Order, the transfer out of the United Kingdom of 
the central management and control of any trade, business, 
or undertaking is forbidden, except with the consent of 
the Treasury. Application for the consent of the Treasury 
under the regulation should be addressed in writing to the 
Secretary, H.M. Treasury, Treasury Chambers, Whitehall, 
London, 8.W.1. 


THe Scrap Metat Campaicn.—Under the auspices of 
the Director of Scrap Supplies, Ministry of Supply (Iron 
and Steel Control), the first step has been taken in the 
work of scrapping disused factories and warehouses, and 
reclaiming the metal for conversion into war materials. 
The premises first taken constitute boiler shops in Beau- 
fort Road, Birkenhead, formerly occupied by Cammell 
Laird and Co., Ltd. The structural steel recoverable 
amounts to 125 tons. 


Export Group.—Member firms of the British Oil 
Burner Manufacturers’ Association, who specialise in 
the manufacture and application of oil-burning equip- 
ment, have formed the Fuel Oil Burner Export Group. 
The secretary of the Group is Mr. Stanley Henderson, 
with offices at 69, Cannon Street, E.C.4. Special 
attention will be paid to the requirements of markets 
in the Dominions, Palestine, Egypt, Iraq, Iran, Portugal, 
the Dutch East Indies, and the Far East. 


PLASTICS AND THE War.—The use of plastic materials 
directly or indirectly in the production of armaments 
and means of defence is increasing to such an extent 
that it has been essential that all the available material 
is used to the best advantage. To that end the Ministry 
of Supply has appointed Major A. V. Board, Controller 
of Plastics, with an office at Great Burgh, Epsom. The 
new control will co-ordinate the arrangements for the 
supply of the raw materials used in the production of 
plastics. 

THe SoutnH Waters INSTITUTE OF ENGINEERS.—The 
Council of the South Wales Institute has unanimously 
elected Mr. Sidney B. Haslam, M.I. Mech. E., M.I.E.E., 
as President of the Institute for the session 1941; 
but the activities of the Institute during the war will 
be curtailed. A small Executive Committee of Council, 
consisting of the President, President-Elect, Chairman 
of the Finance Committee, and the Secretary, will 
deal with matters as they arise. The Council has 
decided to remit the subscriptions of those members 
serving full time in H.M. Forces during the war, upon 
application being made for such remission. 


Sounp AssorBinG TiLES.— With the object of providing 
a material which will help to reduce noise in factories and 
offices there has been put on the market by Celotex, Ltd., 
of Stonebridge Park, N.W.10, the “‘ Acousti-Celotex ’’ tile. 
These tiles are made from selected sugar cane fibre and 
small regularly spaced perforations in them are designed 
to absorb sound vibrations. The room in which these 
tiles are used as a ceiling or on the walls is quietened, it is 
claimed, to a degree prejudged in accordance with the 
normal noise level and with the measured sound absorption 
capacity of the grade of tile selected for the job. The tiles 
will harmonise with all schemes of decoration, they are 
washable and they can be painted without any loss of 
efficiency. 

Export Crepits.—The facilities provided by the 
Export Credits Guarantee Department, which protect 
exporters against the risks of giving credit to oversea 
customers, have recently been extended. Exporters who 
wish to quote a c.if. price can now cover the risk of 
increases in war risk insurance, marine insurance and 
freight rates. In addition, a new all-in war emergency 
policy has been introduced to meet the convenience of 
exporters who desire cover from the time of booking an 
order against the pre-shipment, solvency and transfer 
risks, including the risk of loss due to diversion or frustra- 
tion of shipment. The Department’s booklet, ‘‘ Exporters’ 
Risks in War Time,”’ has been revised to include informa- 
tion regarding these new policies, and copies of it can be 
obtained from the Department’s head office at 9, Clement’s 
Lane, London, E.C.4, or from any of its district offices at 
Manchester, Bradford, Birmingham, Sheffield, Newcastle- 
upon-Tyne, Glasgow and Belfast. 


Tue British Rueoxoaists’ CLus.—Since the outbreak 
of war new and urgent problems concerning the flow and 
deformation properties of materials (rheology) have arisen 
in many industries and in research, and a group of British 
rheologists has therefore formed a club for mutual help 
and discussion, and Professor G. I. Taylor, F.R.S., has 
accepted the presidency. The objects of the new club 
are “ to co-ordinate the activities of rheologists in Britain 
during the war, to further the appreciation of the import- 
ance of rheology in industry, and to facilitate the pooling 
of information (where it is desirable) with respect to 
problems and new methods of research.’’ Membership of 
the Club is open to any individual working or interested 
in rheology who is resident anywhere in the British Empire, 
and there is a nominal subscription of 5s. per annum. 
Arrangements are in preparation for an inaugural meeting 
of the Club to be held at the National Institute for 
Research in Dairying, University of Reading, on November 
16th, when it is proposed to hold an informal discussion 
on a topic to be selected, followed by an inspection of the 
rheological apparatus, including some recent develop- 
ments. Fuller details of the Club may be obtained from 
the Hon. Secretary, Dr. G. W. Scott Blair, care of the 
Institute of Physics, at the University, Reading, Berks. 





Personal and Business 


THe temporary offices of Sir Joseph W. Isherwood ancl 
Co., Lid., at Chesil House, Chislehurst, have been closed 
and the new temporary address is Henwick Court, Now- 
bury, Berks. 

CHANGE oF AppREsS.—The address of the British Iron 
and Steel Federation and the British Iron and Steel 
Corporation, Ltd., has been changed to Ashorne Hill, 
Ashorne, near Leamington. 

Mr. Nicuoras G, Gepyr, M. Inst.C.E., has been 
appointed works adviser of the Regional Commissioner 
for the West of England, and his address is now 14, 
Woodland Road, Clifton, Bristol. 

A C.P.R. CHance,—Mr. Harry B. Beaumont, formerly 
steamship general passenger agent for the Canadian 
Pacific Railway, has been appointed assistant steamship 
passenger traffic manager of the railway, in succession to 
the late Mr. Weldon G. Annable. 

Mr. M. NEtson has resigned from General Refractories, 
Ltd., to become technical representative with Webster 
and Co. (Sheffield), Ltd. Mr. Nelson was similarly engaged 
for about ten years with J. Grayson Lowood and Co., 
Ltd., of Deepcar, prior to that firm’s amalgamation with 
General Refractories. 

Ministry oF SuprpLy APPOINTMENTS.—-The Minister of 
Supply announces that Mr. John Cecil Budd and Mr. 
William Mure have been appointed Joint Controllers of 
Non-ferrous Metals, in succession to Captain Oliver 
Lyttleton. Mr. Budd will give special attention to copper 
and lead and Mr. Mure to zine and brass. 

THE “‘ GENERAL” FiutER.—Wellworthy Piston Rings, 
Ltd., announces that owing to pressure of national work 
it has been compelled reluctantly to terminate, as from 
October 31st, 1940, the arrangement by which it acted 
as sole distributors for the “‘ General ”’ filter. All inquiries 
should now be addressed to British Filters, Ltd., Aircraft 
House, Market Harborough. 

INDEMNITY AssocIaTION.—Following the death of Mr. 
F. W. C. Common, Mr. J. C. Denholm has been elected 
chairman of the North of England Protecting Indemnity 
Association. Mr. Denholm, who is District Representative 
of the Ministry of Shipping for the Clyde area, is chair- 
man of Denholm Line Steamers, Ltd. (Messrs. J. and J. 
Denholm, Ltd., managers), and adirector and Past- 
President of the Glasgow and Clyde Shipowners’ Association. 

CHANGE oF AppDRESS.—George Cohen, Sons and Co., 
Ltd., inform us that their registered and general offices 
have been transferred to Broadway Chambers, Hammer- 
smith, London, W.6, to which address all correspondence 
concerning their accounts, scrap iron, dismantling, shipping 
and railway departments should now be directed. The 
non-ferrous metals department, as well as the company’s 
wharf, will, however, be maintained at 600, Commercial 
Road, London, E.14, as heretofore. 

D.S.1.R. APPoINTMENTS.—The Department of Scientific 
and Industrial Research announces that the Lord President 
of the Council has appointed Professor A. V. Hill, Sir 
Felix Pole, and Professor Sir Robert Robinson to be 
members of the Advisory Council to the Committee of the 
Privy Council for Scientific and Industrial Research. Dr. 
W. H. Mills, Professor A. Robertson, Professor Sir Albert 
Seward, and Sir Harry Shackleton have retired from the 
Council on completion of their terms of office. 

CHANGES ON TyNeEsIDE.—Mr. John A. McCulloch has 
resigned the secretaryship of R. and W. Hawthorn, Leslie 
and Co., Ltd., Newcastle and Hebburn-on-Tyne, and has 
been succeeded by Mr. R. J. Allan, a director. Mr. 
McCulloch, who retires owing to ill-health, is a native of 
Glasgow, and served an apprenticeship to shipbroking 
and shipowning in an office on Newcastle quayside. In 
1902 he was appointed confidential clerk to the then 
managing director of the Hebburn shipyard and repairing 
works of R. and W. Hawthorn, Leslie and Co., Ltd. Sub- 
sequently, in 1917,- Mr. McCulloch became assistant 
secretary at the head office, and in 1919 was appointed 
secretary. 








Forthcoming Engagements 
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Secretaries of Instituti , &c., desirous of haviny 
notices of meetings inserted in this ,arer ted to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

Institution of Electrical Engineers 

Tuesday, October 29th.—ScortisH CENTRE: Royal Technical 
College, George Street, Glasgow. ‘‘ The Development of 
Potential Water Power Resources in Scotland,” J. Hender- 
son and L. McFarlane. 6.15 p.m. 
Institution of Engineers and Shipbuilders in Scotland 

Tuesday, November 12th.—39, Elmbank Crescent, Gla&gow. 
** Automatic Control for Land and Marine Boilers,” J. 1. 
O’Breen. 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, October 25th.—Storey’s Gate, Westminster, S.W.1. 
‘“The Desirability of Acceptance Test Charts for Machine 
Tools.” 2.30 p.m. 

Institution of Structural Engineers 

Saturday, October 26th.—YORKSHIRE BRANCH : Hotel Metropole, 

Leeds. ‘“‘ The Channel Tunnel,” T. J. Gueritte. 2.30 p.m. 
Manchester Association of Engineers 

Saturday, October 26th.—Engineers’ Club, Albert Square, Man- 
chester. “Principles and Applications of Automatic 
Temperature Control,” M. J. Gartside. 2.30 p.m, 

North-East Coast Institution of Engineers and Shipbuilders 
Friday, November \st.—Mining Institute, Newcastle-upon- 
Tyne. Andrew Laing Lecture, ‘“‘ Foundations of the Klec- 

trical and Mechanical Transmission of Energy,” W. M. 
Thornton. 6 p.m. 
North of England Institute of Mining and Mechanical Engineers 
Saturday, October 26th.—Mining Institute, Newcastle-upon- 
Tyne. Presidential Address, 8. Walton-Brown. 2 p.m. 
Sheffield Metallurgical Association 
Tuesday, November bth.—198, West Street, Sheffield. 
speed Steel,” H. W. Pinder. 6.30 p.m. 
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